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A SECOND SUPPLEMENT TO THE CATALOGUE OF IOWA PLANTS 
IN THE row A STATE COLLEGE HERBARIUM1 
ADA HAYDEN 
From the Botany and Plant Pathology Section, Iowa Agricultural Experim~t Station•, 
and the Department of Botany, Iowa State College. 
Received March 17, 1944 
The plants reported in this paper supplement the annotated list of 
Cratty published in 1933, and the contribution of Augustine (1940) and 
1941) , Brown and Brown (1939), Fults (1934), Goodman (1939), Goodman 
and Leyendecker (1942), Hayden (1940 and 1943), Kornfeld (1942), 
Leyendecker (1941), Paris (1940), Sons (1941), and Tolstead (1938). 
They consist, with a few exceptions indicated in the text, of species and 
varieties not previously listed for the state; some occur in other herbaria. 
In some cases specimens referred to in this list have been incorrectly 
designated in the herbarium of Iowa State College as plants of a different 
range and identity. The numbers which appear in brackets are the acces-
sion numbers of Iowa State College Herbarium, not those of the collector. 
Assistance received from Dr. Alan A. Beetle, Mrs. Agnes Chase, Dr. 
F. J. Hermann, Mr. E . J. Palmer, Dr. Lloyd H. Shinners, and Dr. Lyman 
B. Smith in the determination of specimens is gratefully acknowledged. 
NAJADACEAE (Pondweed Family) 
Potamogeton gramineus L. var. maximus Morong ex. Bennett 
Grass-leaved Pondweed 
See Rhodora 45: 149. 1943. 
P. gramineus L. var. maximus Morong ex Bennett 
P. gramineus L. var. maximus Morong 
P . lonchites Tuckerman 
EMMET Co., Armstrong, broad leaves where slough had dried, 1885, 
Cratty (86,975); sloughs, July, 1890, Cratty, July 11, 1897, Cratty 
(86,978) and (12,569) July 11, 1897; marshes, July 1 and Aug. 21, 1897, 
Cratty (106,547, 73,533, and 86,977) July 11 and Aug. 21, 1897. Eleven of 
the nineteen sheets in the herbarium seem representative of the typical 
variety of P . gramineus and eight represent the variety maximus. 
Potamogeton panormitanus Biv. var. major Fern. Mem. Gray Herb. Har-
vard Univ. 3: 64. 1932. Wide-leaved Panormitanic Pondweed 
DICKINSON Co., East Lake Okoboji, Aug. 1, 1896, Shimek (25,026); 
West Lake Okoboji, Aug. 3, 1897, Cratty (12,593). 
' Jour nal P aper No. J-1192, of the Iowa Agricultural Experiment Station, Ames, Iowa. 
Project No. 366. 
• The Fish and Wildlife Service (U. S. Department of the Interior), Iowa State Col-
lege, Iowa State Conservation Commission, and the American Wildlife Institute 
cooperating. 
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Potamogeton panormitanus Biv. var. minor Fern. Mem. Gray Herb. Har-
vard Univ. 3: 64. 1932. Narrow-leaved Panormitanic Pondweed 
CLAY Co., Lake Twp., Sec. 34. Submerged in two to three feet of open 
water on the northeast quarter of Round Lake, July 14, 1937, Hayden 
10,120; DAVIS Co., Marion Twp. Abundant in Lake Wapello about six 
miles northwest of Drakesville, June 24, 1939, Hayden 9,642. 
Both varieties of P. panormitanus have been designated as P. pusillus 
on herbarium sheets, before its relation to P. panormitanus was under-
stood. 
GRAMINEAE (Gra~s Family) 
Alopecurus carolinianus Walt., Fl. Carol. 74. 1788. 
Annual Carolina Wild Timothy 
See Am. Jour. Bot. 21: 136. 1934. 
A. ramosus Poir., in Lam., Encycl. 8: 776. 1808. 
A. geniculatus L. var. ramosus St. John. Rh. 19: 167. 1917. 
A. geniciilatus of auth. not L. 
APPANOOSE Co., Cincinnati, 1905, Wilson ( 48,916); Sedan, May 21, 
1901, Pammel (8,802); BENTON Co., Vinton, June, 1911, Brant (95,938); 
DAVIS Co., June, 1919, Co. Agt. (96,575); DECATUR Co., Morgan Twp., June 
3, 1902, Shimek (108,217); June 7, 1910, Anderson (53,402); EMMET Co., 
Armstrong, June 22, 1891 Cratty (87,146); low A Co., Marengo, May 27, 
1919, Zentmire (96,335); JACKSON Co., Maquoketa, June 4, 1894, Shimek 
(5,533); KEOKUK Co., Sigourney, May 26, 1924, Allen (115,651); LEE Co., 
June 21, 1931, Fults 1,061; LINN Co., May 16, 1925, Sheets (117,754); 
MuscATINE Co., Muscatine, May 23, 1922, Merrill (102,932); sand mounds 
south of Muscatine, 1935, Brown and Brown (146,417) ; Por.K Co., Des 
Moines, Carver (5,331); Commerce, 1926, Pammel (126,448); STORY Co., 
Ames, July 17, 1930, Buchanan (82,950); alfalfa field, College Farm, 
June 2, 1921, Warnock (98,633); July, 1895, Rich and Gossard (5,530); 
TAYLOR Co., Lenox, introduced in straw mulch, June, 1919, Sealy (96,570); 
WARREN Co., June 20, 1921, Roring (107,006). 
This annual plant has been mistaken for typical Alopecurtis genicu-
latus L., which apparently does not reach Iowa. 
Cenchrus ?ongispinus (Hackel) Fernald. Rhodora 45: 387. 1943. 
Sandbur 
C. echinatus forma longispinus Hackel in Kneucker, Allg. Bot. 
Zeitschr. IX, 169 (1903) . 
C. echinatus of manuals. 
C. tribuloides of manuals. 
C. pauciflorus of manuals. 
This plant occurs as a weed throughout Iowa in sandy soil. The speci-
mens are.referred to C. tribuloides L., which is now known to be the coarse 
southern coastal and tropical species, and C. pauciflorus Benth., which is 
a ·plant of Texan and Mexican distribution. 
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Andropogon virginicus L. Virginia Bluestem or Beardgrass 
WAPELLO Co., Keokuk Twp., Sec. 34, eroding clay slopes of hills bor-
dering woods along Soap Creek about two and one-half miles northwest 
of Floris, Nov. 16, 1941, Hayden 8,446. Infrequent. 
Aristida curtissii (A. Gray) Nash Curtiss' Triple-Awn Grass 
CHEROKEE Co., Cherokee, Sept. 5, 1920, Pammel (97,982); Pilot Twp., 
Sec. 22, growing in the soil-filled cracks of Pilot Rock, a large boulder 
located three miles south of Cherokee, Sept. 5, 1937, Hayden 7,083; HAR-
DIN Co., Steamboat Rock, 1902, Shimek (108,198); LYON Co., Granite, 
Aug. 28, 1920, Pammel (98,599); Gitche Manito State Park, Sept. 3, 1931, 
Cratty (137,638); Gitchie Manito State Park, growing in cracks in the rock 
in little soil, also infrequent in deeper soils between the rock outcrops, 
Sept. 13, 1934, Jess Fults 2,942 and 2,943. 
Elymiis ripariiis Wiegand. Rhodora 20: 84-86. 1918. Riverbank Wild-Rye 
ADAIR Co., Nodaway River, July 2, 1892, Stewart (7,113); ALLAMAKEE 
Co., two miles west of New Albin, Sept. 15, 1934, Tolstead (143,686), 
Parker (119,613); STORY Co., Ames, Carver (7,140); WEBSTER Co., Wood-
man's Hollow, two miles north of Dolliver State Park, Sept. 6, 1934, Fults 
2,870; WINNEBAGO Co., Lake Mills, Aug. 21, 1919, Pammel (78,850). 
Some specimens were reported under the names of E. villosus, E. 
canadensis var. brachystachys, E. arkansanus, and E. canadensis. . 
It was regarded by Wiegand as a near relative from which it differr-
in the following constant characters: the longer awns, more regularly 
exserted spikes and more generally villous leaves. Sons (1941) in a study 
of Iowa Elymus has brought together the Iowa specimens. 
Panicum subvillosum Ashe Wiry Witch Grass 
ALLAMAKEE Co., Iowa Twp., Sec. 28, about five miles southwest of 
New Albin, open dunes on the terrace of the Upper Iowa River Valley 
growing in large colonies on sand, June 18, 1940, Hayden 8,196. 
This species is a plant of dry woods and sandy ground. 
Panicum flexile (Gattinger) Scribner 
PALO ALTO Co., Freedom Twp., Sec. 8, along the low, sandy shore of 
Medium Lake, Aug. 26, 1940, Hayden 8,220. 
Throughout its distribution, it frequents sandy, mostly damp, soil in 
meadow or open woods. 
Schizachne purpurascens (Torr.) Swallen 
Melica striata Hitchc. 
M elica purpurascens Hitchc. 
Avena torreyi Nash. 
False Melic 
DuBu~uE Co., Liberty Twp., Sec. 26, rocky woods in Pine Creek Hol-
low, two miles northwest of Luxemburg, June 17, 1941, Hayden 8,174; 
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WINNESHIEK Co., Decorah Twp., Sec. 6, growing in linden-maple woods, 
June 2, 1934, Tolstead (143,756). 
CYPERACEAE (Sedge Family) 
Carex annectens Bickn. Bull. Torrey Club 35: 492. 1908. 
C. vulpinoidea var. ambigua Barratt 
C. vulpinoidea var. platycarpa Gay 
C. xanthocarpa var. annectans Bickn. 
C. setacea var. ambigua Fern. 
C. vulpinoidea var. annectans Far. 
Yellow-fruited Sedge 
DAVIS Co., Lick Creek Twp., Sec. 26, one mile west of Floris, in dry 
woods on the Hill Culture Experimental Farm, June 26, 1938, Hayden 
10,908. A plant of wet fields or roadsides. 
Carex laevivaginata (Kiikenth.) Mackenzie Smooth-sheathed Sedge 
In Britton and Brown Ill. Flora ed. 2, 1: 371. 1913. 
See Rhodora 17: 231. 1915. 
C. stipata Muhl. var. laevivaginata Kukenth. 
JOHNSON Co., Iowa City, Hitchcock (2,317); LEE Co., Keok'.uk, June 1, 
1897, Shimek 15 .. These specimens were separated from C. stipata by 
Charles Gilly. Fernald (1915) regards C. stipata as a plant of the Canadian 
and Transition Zones, but C. laevivaginata as essentially Alleghenian. A 
plant which grows in wet locations in the shade or open. 
Scirpus americanus Pers. var. polyphyllus (Boeckl.). Beetle, Am. Jour. 
Bot. 30: 399. 1943. 
BUENA VISTA Co., Storm Lake Twp., Sec. 4, on the northwest, sandy 
shore of Storm Lake, June 1, 1941, Hayden 8,283; CLAY Co., Lake Twp., 
Sec. 25, sandy soil margin of Mud Lake, Aug. 4, 1934, Hayden 148; Lake 
Twp., Sec. 25, gravelly shore at the edge of Mud Lake in Dewey's Pasture, 
May 31, 1936. Hayden 767 in part; Lake Twp., Sec. 25, margin of swamp, 
east side of Dewey's Pasture along a fence, June 22, 1936, Hayden 632; 
MONONA Co., Lincoln Twp., Sec. 35, on the west marshy border of Blue 
Lake in Lewis and Clark State Park, May 31, 1941, Hayden 8,324; PALO 
ALTO Co., Highland Twp., Sec. 33, marshy zone around cold springs out-
cropping on knolls in prairie five miles east of Ruthven south of the via-
duct, May 15, 1936, Hayden 784. 
Scirpus cyperinus var. eriophorum (Michx.) Kuntze. Rev. Gen. Pl. 
2: 757. 1891. Wool Grass 
Scirpus eriophorum Michx. Fl. Bor. Am. 1: 33. 1803. 
DAVIS Co., Lick Creek Twp., Sec. 2, around water along the roadside 
about three miles northeast of Lick Creek, June 26, 1939, Hayden 9.196; 
Lick Creek Twp., Sec. 26, along the sandy course of Lick Creek on the 
southeast side of the Hillculture Experimental Farm one mile west of 
Floris, Sept. 7, 1940, Hayden 8,330. 
The typical variety of S. cyperinus occurs in the northeastern quarter 
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of the State in Chickasaw, Clayton, Fayette, Delaware, Hancock, Winne-
shiek, and Worth Counties, also in the southeastern quarter, in Lee 
County; the variety laxum is represented in two eastern counties, Musca-
tine and Winnishiek; and the variety eriophorum in the southeast in Davis 
County. 
Scirpus paludosus A. Nelson Prairie Bulrush 
See Am. Jour. Bot. 29: 82. 1942. 
S. robustus var. campestris Fern. 
S. robustus var. paludosus Fern. 
S. campestris var. paludosus Fern. 
PALO ALTO Co., Rush Lake Twp., on the moist, sandy bed of Rush 
Lake which was partly drained in the summer of 1942, July 23, 1942, 
Hayden 7,604. Beetle (1942) reports in his study of Scirpus collections 
representing only one county in Missouri, two counties from Minnesota, 
and three counties each in Kansas, Nebraska, North and South Dakota. 
Its habitats include fresh to strongly saline water. 
Scirpus validus Vahl. var. creber Fernald. Rhodora 45: 283. 1943. 
Northern Soft-stemmed Bulrush 
ALLAMAKEE Co., Pcstville, July 8-11, 1904, Pammel, Orr, and Wilson 
(103,841); swamp, two miles south of Lansing, July 3, 1934, Tolstead 
(143,600); BooNE Co .• Ledges, July 20, 1914, Ellis 67; CHICKASAW Co., 
Lawler, 1890, Rolfs (14,051); common in ponds, marshes an9 edge of 
streams, July 5, 1925, and Aug. 1, 1926, Spiker (125,770, and 127,193); 
CLAY Co., outlet of Lost Island Lake in six inches of water, June 22, 1936, 
Hayden 634; DICKINSON Co., E. Okoboji Lake, July 29, 1896, Cratty 
(88,243); DELAWARE Co., Delhi, June 25, 1926, Pammel (126,103); EMMET 
Co., Armstrong Grove, 1878, Cratty (88,246); July, 1923, Wolden (109,-
381); FAYETTE Co., July, 1893, Fink (28,772); HANCOCK Co., Eagle Lake. 
near Garner, July 27, 1918, Pammel (96,119); JONES Co., Olin, July 1, 1898, 
Ball and Pike 2; LEE Co., infrequent in Wabash clay, Sec. 33, T. 68 N., R. 3 
W., July 29, 1931, Fults 1.608; LINN Co., Cedar Rapids, Aug., 1902, 
Buchanan (82,084); LouISA Co., Morning Sun, Carver, 1,314; LYON Co., 
Rock Rapids, July 6, 1896, Ball and Arilson 545; MONONA Co., in shallow 
water on the southwest marshy border of Blue Lake at Lewis and Clark 
State Park, May 31, 1941, Hayden 8,325; PALO Ar.To Co., Highland Twp., 
Sec. 24, in a marsh fed by the outlet of a cold flowing spring, which emerges 
from a hillside, June 22, 1936, Hayden 646; Sioux Co., Rock Valley, July 
12, 1895, Jensen and Newell (20,065); WINNESHIEK Co., Decorah, July 14, 
1899, Herbert Goddard (88,244). 
Fernald (1943) states that S. validus Vahl., the plant of eastern tropi-
cal America, differs from the common plant of the United States and 
Canada, S. validus var. creber Fernald, in the following point~: the va-
riety creber has a more lax inflorescence, the backs of the scales are 
glabrous, the scale barely covering or when they are ripe not wholly 
covering the achenes; the perianth consists of usually coarser and rather 
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shorter bristles, which are copiously retrorse-setose; and the anther has 
a slender tip becoming prolonged. 
Scirpus validus Vahl. var. creber Fernald forma megastachyus Fernald 
Rhodora 45: 283. 1943. Long-spiked Soft-stemmed Bulrush 
CLAY Co., Meadow Twp., Sec. 34, roadside northeast of Spencer, Aug. 
23, 1935, Hayden 154; Lake Twp., Sec. 36, the dominant plant in a pond at 
the crossroads west of Lost Island Lake, Aug. 15, 1939, Hayden 9,195; 
HAMILTON Co., Ellsworth Twp., Sec. 9, in Little Wall Lake three miles 
south of Jewell, Aug. 16, 1936, Hayden 10,353. 
The forma megastachyus is distinguished from var. creber by its pro-
longed-linear-cylindric spikelets up to 1.5 cm. long and achenes 1.7-2.5 
mm. long by 1.5 mm. wide. 
Scleria verticillata Muhl. Low Nut-rush 
EMMET Co., Emmet Twp., Sec. 28, in bog, Aug. 27, 1929, Wolden 
(133,705); four miles northwest of Estherville in a hanging bog with 
Ryncos;pora capillacea and Triglochin maritima, Wolden and Hayden 220; 
EMMET Co., four miles north of Estherville, Sept.11, 1934, Fults 2,919. This 
plant has not been located in similar habitats in northwestern Iowa. 
Cyperus engelmanni Steud. Engelman's Cyperus 
CLAY Co., Lake Twp., Sec. 26, along the sandy east shores of Trumbull 
Lake, Aug. 22, 1940, Hayden 8,348; EMMET Co., Iowa Lake, July, 1897, 
Pamme1 and Cratty (2,601); PALO ALTO Co., Highland Twp., Sec. 6, sandy 
shore of Lost Island Lake, Sept. 8, 1936, Hayden 697; WINNEBAGO Co., 
Lake Mills, Aug. 17, 1922, Pammel (105,933); peat bog plants of northern 
Iowa, Sept., 1908, Pammel (78,255) . 
LILIACEAE (Lily Family) 
Maianthemum canadense Desf. var. interius Fernald. Rhodora 16: 211. 
1914. Western False or Wild Lily-of-the-Valley 
CHICKASAW Co., Little Turkey River on river bank, May 17, 1926, 
Spiker (125,555); FAYETTE Co .. Fayette, May, 1893, Fink (28,837); woods, 
Fayette, May 20, 1894, Fink (26,785). Moist wooded banks bordering 
Pine Lake in Pine Lake State Park at Eldora, May 15, 1941, Hayden 8,479; 
WINNESHIEK Co., Decorah, June 2, 1876, Holman (88,547); May 20, 1895, 
Herbert Goddard (71,590); on south hillside on moist, calcareous, rocky, 
humus soil in linden-maple woods; May 28, 1934. Tolstead (143,527). 
Eight of the ten specimens occurring in the herbarium of Iowa State 
College have pilose stems, rachis and under side of leaves which charac-
terize the plant of western distribution. Two specimens, one from Story 
County and one collected in Muscatine County, appear to be typical of 
the smooth variety. 
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FAGACEAE (Oak Family) 
Quercus velutina Lam. var. missouriensis Sarg. Missouri Black Oak 
WAPELLO Co., Keokuk Twp., Sec. 34, at edge of woods along Soap 
Creek, Oct. 1, 1938, Hayden 9,828. 
Quercus bushii Sargent. Bot. Gaz. 65: 453. 1918. Bush's Oak 
Q. marilandica x Q. velutina 
LEE Co., July 5, 1931, Fults 1,310; DAVIS Co., Keokuk Twp., Sec. 34; 
at edge of woods along Soap Creek, June 26, 1939, Hayden 9,836. Both 
parents grow in this vicinity but Q. marilandica is infrequent. 
PORTULACACEAE (Purslane Family) 
Talinum rugospermum Holzinger. Asa Gray Bull. 7: 115. 1899. 
R~mgh-seeded Flame Flower 
See Torreya 28: 94-95. 1899. Rhodora 30: 205-206. 1926. 
T. teretifolium of auth. not Pursh 
ALLAMAKEE Co., Iowa Twp., Sec. 21, one thrifty colony was seen on 
the shifting sands of an open dune on the terrace of the upper Iowa River 
Valley, June 16, 1940, Hayden 9,901. This plant appears to have been 
undistinguished from Talinum teretifolium Pursh of Eastern range. T. 
rugospermum which has rough grayish seeds and no corm may be dis-
tinguished from T. teretifolium which has smooth, black, shiny seeds and 
a corm. 
RANUNCULACEAE (Crowfoot Family) 
Anemone riparia Fernald. Rhodora l: 51. 1899. Riverbank Anemone 
DUBUQUE Co., Liberty Twp., along a rocky riverbank in Pine Hollow 
State Park, June 17, 1940, Hayden 8,702. 
Anemone quinquefolia L. var. interior Fernald. Rhodora 37: 260. 1935. 
Inland Wood Anemone 
ALLAMAKEE Co., two miles north of Lansing in upland oak woods, 
May 5, 1934, Tolstead (143,960); BooNE Co., Ledges, April 1, 1910, Bissell 
and Pammel (52,527); CHICKASAW Co., common in open woods and in 
shaded banks, May 8, 1926, Spiker (125,487); CLAY Co., Peterson, May 
15, 1920, Pammel (98,572); CLAY Co., Peterson Twp., Sec. 33, wooded 
slopes along the Little Sioux River at Peterson in Wanat.a State Park, 
May 9, 1941, Hayden 8,695; DELAWARE Co., Devil's Backbone, May 10, 
1919, Pammel (95,897); open wooded slope, May 7, 1939, Murley 659; 
EMMET Co., High Lake woods; May 17, 1917, and May, 1908, Wolden 229 
and (89,432); FAYETTE Co., Fayette, May 2, 1889, Baker 10; HARDIN Co., 
Iowa Falls, May 6, 1905 (89,430); JOHNSON Co., floodplain woods in Lake 
Macbride State Park, April 8, 1938, Loufek 438; LINN Co., April 26, 
1918, Whaley (138,492); STORY Co., rich woodland, Ames, April 25, 1887, 
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Beyer (112,721); WEBSTER Co., Ft. Dodge, Paige (130,423); WINNESHIEK 
Co., woods, Decorah, Goddard (72,264); on east hillside in open woods, 
May 10, 1934, Tolstead (143,959) . 
The inland plant is distinguished from the smooth eastern variety by 
stems, pedicels, peduncles clothed with spreading villous hairs. 
CRUCIFERAE (Mustard Family) 
Draba reptans Fernald var. micrantha (Nutt.) Fernald. Rhodora 36: 368. 
1934. 
D. caroliniana Walt. 
D. hispidula Michx. 
CLAY Co., Peterson Twp., Sec. 31, gravelly roadside west of Peterson 
near the border of Clay County, May 19, 1941, Hayden (7,394); CLAY Co., 
Peterson Twp., Sec. 19, growing on gravelly hills in open spaces between 
grasses, chiefly Bouteloua gracilis and B. hirsuta, April 29, 1942, Hayden 
7,624; DICKINSON Co., May 29, 1904, Fitzpatrick (89,808); FAYETTE Co., 
sandy soil, Fayette, July 7, 1894, Fink (31,539); O'BRIEN Co., Waterman 
Twp., Sec. 11, on gravelly hills in open spaces between Bouteloua gracilis 
and B. hirsuta, April 29, 1942, Hayden 7,626; PLYMOUTH Co., dry hills 
south of Westfield, May 29, 1938, Goodman 3,037; WINNESHIEK Co., De-
corah, May 14, 1881, Holway (41,751); in field, Decorah, May 1, 1894, God-
dard (71,734); on north side of hill in calcareous rocks, May 8, 1934, Tol-
stead (143,913). 
This variety micrantha was seen growing with D. reptans on rocky 
exposed hills of Clay and O'Brien Counties. Considerable variation oc-
curred in the hairiness of the mature leaves. 
Rorippa islandica (Oeder ex. Murr.) Bourbas var. hispida Butters and 
Abbe. Rhodora 42: 28. 1940. Hairy Marsh Grass 
Roripa palustris (L.) Bess. 
Radicula palustris (L.) Moench of manuals. 
Roripa hispida (Desv. ) Brit. Torrey Bot. Club Mem. 5: 169. 1894. 
Radicula palustris var. hispida (Desv.) Rab. 
CLAY Co., Freeman Twp., Sec. 11, seedlings growing in muddy, low 
ground in an oatfield, April 15, 1935, Hayden 5,009; Lake Twp., Sec. 25, 
growing in the dry bed of Mud Lake on the north side, Sept. 8, 1936, Hay-
den 4,092; FAYETTE Co., Auburn, July 19, 1924, Pammel (114,950); FLOYD 
Co., Charles City, Sept. 20, 1918, Tuttle (94,114); LYON Co., Little Rock, 
July 1, 1897, Ball (5,030); MITCHELL Co., twenty-one miles east of Osage, 
July 28, 1912, Tuttle (33,068); MONONA Co., Turin, Sept. 8, 1894, Pammel 
(5,025); MuscATINE Co., Muscatine, June 20, 1898, Ball (5,032); O'BRIEN 
Co., Waterman Twp., Sec. 11, floodplain of Waterman Creek, Sept. 4, 1941. 
Hayden 7,422; STORY Co., King (5,033); Ames, Ash Ave., July 7, 1922, 
Pammel (105,791); VAN BUREN Co., Lebanon, July 5, 1897, Sample 503; 
WEBSTER Co., Badger, July 4, 1920, Pammel (98,447). 
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The hairy variety is so far represented in eleven counties; the smooth, 
in twenty-two. There are one-third as many sheets of the hairy variety 
as of the smooth variety. 
ROSACEAE (Rose Family) 
Crataegus hannibalensis Palmer. Jour. Arnold Arboretum 16: 353. 1935. 
The Hannibal Thorn 
APPANOOSE Co., Bellaire Twp., about three miles west of Centerville, 
open woods, Sept. 25, 1940, Hayden 8,381; DAVIS Co., Lick Creek Twp., 
Sec. 2, three miles northwest of Floris, open woods in pasture bordering 
Soap Creek, Sept. 7, 1940, Hayden 8,382; DECATUR Co., High Point Twp., 
pasture along Highway 3, frequent, Sept. 25, 1940, Hayden 8,383; WAPELLO 
Co., Keokuk Twp., Sec. 19, hillsides bordering Soap Creek along Highway 
63, Sept. 25, 1940, Hayden 8,384; WAYNE Co., Benton Twp., about five 
miles west of Corydon in open woodland pastures, Sept. 26, 1940, Hayden 
8,380. 
This species is found in open woodland especially in pastures. The 
fruit is cherry red to bluish-red. The tree is about eight feet high and 
round crowned. It resembles C. crus-galli. The Iowa range thus far lies 
in the southern tier of counties. 
Malus soulardi Britton Soulard's Crab 
PALO ALTO Co., Lost Island Twp., Sec. 33, along the roadside about 
one mile north of Lost Island Lake, Aug. 6, 1939, Hayden 9,478. Frequent 
along roadsides in Clay and Palo Alto Counties. 
Rubus nefrens Bailey. Gentes Herbarium 1: 239. 1925. 
VAN BUREN Co., 1928, Aikman (156,071). 
Rosa woodsii Lindl. Woods' Rose 
HAMILTON Co., Boone Twp., Sec. 7, two colonies were found two miles 
south of Webster City along the C. & N. W. railroad track at whistling 
posts one mile apart, July 3, 1935, Hayden 11,525 and 11,524 and 9,452; 
MONONA Co., Lincoln Twp., Sec. 35, sandy soil along the border of Blue 
Lake about one-half mile north of the shelter at Lewis and Clark State 
Park, May 31, 1941, Hayden 8,524 and 8,524a; WOODBURY Co., Liberty Twp., 
in a pasture near the town of Salix south of Sioux City, July 25, 1938, 
Hayden 11,637. 
Specimens previously listed in Iowa State College Herbarium were 
not R. woodsii. This species is perhaps the earliest blooming wild rose of 
Iowa. Specimens taken from the Webster City station and cultivated in 
the garden at Ames bloomed from May 22 to June 10 or 15. The flowers 
open several days to a week earlier than R. blanda. 
LEGUMINOSAE (Bean Family) 
Lespedeza nuttallii Darl. Nuttall's Bush Clover 
DAVIS Co., Lick Creek Twp., Sec. 26, growing on an open gravelly 
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slope of the Hill Culture Farm, one mile west of Floris; infrequent, Sept. 
5, 1940, Hayden 9,908. 
This collection appears to be nearing the western border of the known 
range of the species. 
Lespedeza repens (L.) Bart. Creeping Bush Clover 
HENRY Co., near Mt. Pleasant, Sept. 1897, Mills (4,448); LEE Co., 
near Keokuk, 1891, Rolfs ( 4,444); MONROE Co., near Melrose, Sept. 15, 
1922, Pammel (106,728); VAN BUREN Co., near Bonaparte, Sept. 17, 1924, 
Pammel (116,104). 
L. repens closely resembles L. violacea (L.) Pers., but the two species 
may be distinguished by their habit, length of stipules, and relative 
length of banner to keel of the flower. 
Tephrosia virginiana (L.) Pers. var. holosericea (Nutt.) T. & G. 
Hairy Goat's Rue 
ALLAMAKEE Co., Union City Twp., Sec. 36, sandy river terrace of the 
Upper Iowa River Valley five to seven miles southwest of New Albin, 
Sept. 13 and 14, 1937, Hayden 10,306 and 5,020;_ Iowa Twp., Sec. 21, grow-
ing on an open dune in the valley of the Upper Iowa River, June 18, 1940, 
Hayden 9,949; sandy river terrace on south hillside, Sept. 13, 1937, Tol-
stead (151,389); BUCHANAN Co., Rowley, sandy soil, June 26, 1902, Pam., 
mel (81,151); DELAWARE Co., Delhi, Oct. 14, 1922, Pammel and E. R. 
Harlan (105,873); LEE Co., Sec. 28, T 67 N R 5W, infrequent in sandy soil, 
July 23, .1931, Fults 1,546; MuscATINE Co., sand, Muscatine Island, 1928, 
Aikman (156,046); . sand dunes near Muscatine, Aug., 1933, I. E. Melhus 
and R. E. Buchanan (140,933); sand mounds south of Muscatine, summer 
1935, Brown and Brown (147,147). 
The variety holosericea is distinguished by the pubescent upper sur-
face of its leaves from the smooth-leaved typical variety. The eleven 
sheets in the herbarium representing five counties belong to the hairy-
leaved variety. The plants occurred on sandy river terraces, floodplains, 
or sand dunes. 
OXALIDACEAE (Oxalis Family) 
OxaLis stricta L. var. piletocarpa Wiegand. Rhodora 27: 123. 1925. 
Hairy-capsuled Upright Yellow Sorrel 
APPANOOSE Co., Sharon Twp., Sec. 33, two miles east of Centerville, 
on a roadside bank along Highway 13, May 13, 1939, Hayden 9,653; DAVIS 
Co., Lick Creek Twp., Sec. 15, sandy alluvial soil, Hill Culture Experi-
mental Farm one mile west of Floris, Oct. 1, 1938, Hayden 9,115; VAN 
BUREN Co., Vernon Twp., Sec. 31, about two miles north of Mt. Sterling, 
Sept. 22, 1941, Hayden 8,650; WAPELLO Co., Keokuk Twp., Sec. 11, dry, 
rocky slopes near Cliffland above the Des Moines River, June 25, 1939, 
Hayden 9,656. 
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EUPHORBIACEAE (Spurge Family) 
Acalypha virginica L. Virginia Three-seeded Mercul'.y 
See Rhodora 29: 1.97-198. 1927. and Rhodora 39: 16. 1937. 
A. dygyneia Raf. 
APPANOOSE Co., Chariton Twp., four miles west and two miles south 
of Moravia, Oct. 28, 1.939, Hayden 9,306; DAVIS Co., Lick Creek Twp., Sec. 
26, one mile west of Floris on the Hill Culture Experimental Farm, Oct. 26, 
1939, Hayden 9,305; Salt Creek Twp., Sec. 6, three miles northeast of 
Floris near Addsdale on a dry, rocky.hillside, Oct. 7, 1939, Hayden 9,307; 
LEE Co., Jackson Twp., rocky hillsides, along the Mississippi River near 
Keokuk, Oct. 27, 1939, Hayden 9,308; VAN BUREN Co., Farmington, Sept. 
9, 1930, Pammel (136,074); WAPELLO Co., Keokuk Twp., Sec. 11, rocky 
woods, along the Des Moines River near Cliffton, Oct. 1, 1938, Jiayden 
9,155. 
Most of the material formerly listed in the Herbarium of Iowa State 
College is now known to be A. rhomboidea Raf. 
VIOLACEAE (Violet Family) 
Viola nephrophylla Greene Kidney-leaved Violet 
CLAY Co., Logan Twp., Sec. 16, in sedge zones around hanging bogs 
occurring along the hills bordering Elk Creek, May 9, 1941, Hayden 7,499; 
PALO ALTO Co., Highland Twp., Sec. 24, five miles east of Ruthven in the 
sedge zone around a cold spring in prairie south of the viaduct over High-
way 18, abundant locally, May 8, 1.941, Hayden 7,498. 
Anderson (1942) reports V. nephrophylla from wet grassy borders 
of prairie springs in Dickinson County. 
Viola papilionacea X V. pedatifida Brainerd. Bull. Torr. Bot. Club 40: 249-
252. 1913. 
PALO ALTO Co., Highland Twp., Sec. 14, growing on the grassy bank 
of the railroad track. V. pedatifida occurs on dry soil and V. papilionacea 
on moister soil nearby, May 10, 1941, Hayden 7,483. 
Viola septentrionalis Greene Northern Blue Violet 
See Violets of N. A.. Vt. Exp. Sta. Bull. 224: 44. 1.921. 
Violaceae of Iowa. Stud. in Nat. Hist. State Univ. Iowa 17:61. 1936. 
V. macounii Greene 
V. subviscosa Greene 
V. fletcheri Greene 
V. nesiota Greene 
APPANOOSE Co., Union Twp., Sec. 28, open woods about one mile north 
or Unionville, April 22, 1.938, Hayden 11,373; BOONE Co., Ledges, April 1, 
1910, BisseH and Pammel (52,579); CHICKASAW Co., New Hampton, May 
11, 1926, Spiker (120,906); CLAY Co., I:.ake Twp., Sec. 25, moist open grass-
land, Aug. 14, 1939, Hayden 9,296; EMMET Co., Estherville Twp., Sec. 12, 
low woods, Ft. Defiance State Park, June 20, 1.939, Hayden 9,294; woods 
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and prairie, May, Cratty (15,605); DAVIS Co., Lick Creek Twp., Sec. 26, 
along the sandy floodplain of Lick Creek, June 25, 1939, Hayden 9;293, 
9,295, and 11,377; MAHASKA Co., Scott Twp., Sec. 19, about ten miles west 
of Oskaloosa along the wooded slopes of the Des Moines River, April 22, 
1938, Hayden 11,372; STORY Co., Ames, April 27, 1893, Ball (22,950); 
WARREN Co., Union Twp., Sec. 19, six miles east of Indianola on Highway 
2, April 20, 1938, Hayden 9,172; WINNISHIEK Co., July 9, 1914, Goddard 
(71,914); WEBSTER Co., Ft. Dodge, Paige (131,046). 
Viola septentrionalis Poir. is distinguished from V. sororia Willd. 
by the sepals, usually ciliate to the tip, the blunt tip of the leaf. This 
species has been referred to V. cucullata Ait., which does not reach Iowa. 
EBENACEAE (Ebony Family) 
Diospyros virginiana L. var. pubescens (Pursh). Dippel, Handb. Laub-
holzk. 1: 306. 1889. Pubescent-leaved Persimmon 
Diospyros pubescens Pursh 
VAN BuREN Co., Henry Twp., Sec. 2, rocky slopes, on the east side 
of the Des Moines River above the town of Bentonsport. Colonies of 
young trees are springing up around the old ones, Sept. 24, 1940, Hayden 
9,904. The typical variety which is smooth is most frequently found in 
Missouri, though the hairy variety is scattered in distribution and com-
monly occurs with the typical variety, according to Palmer and Steyer-
mark. 
OLEACEAE (Ash Family) 
Fraxinus americana L. var. juglandifolia (Lam.) Rehder 
Walnut-leaved White Ash 
DAVIS Co., Lick Creek Twp., Sec. 6, about four miles northwest of 
Floris, not infrequent in this region. This specimen is from a young tree; 
Sept. 7, 1940, Hayden 9,764; FREMONT Co., Washington Twp., Sec. 29, five 
miles north and two miles west of Hamburg, in Waubonsie State Park, 
Sept. 19, 1940, Hayden 9,765 and 9,766. This variety is distinguished from 
the typical variety by the leaflets being more or less serrate or crenate-
serrate, less lustrous above, more or less pubescent beneath and less 
glaucous. 
Fraxinus pennsylvanica Marsh. var. austini Fernald. Rhodora 40: 452. 
1938. Austin's Ash 
F. campestris Britton in part. 
PALO ALTO Co., Silver Lake Twp., Sec. 20, six miles south of Ruthven 
on the rocky bank of Silver Lake bordering the road north of the bridge 
over Silver Creek; trees about 20 feet tall, pistillate and staminate, July 
31, 1940, Hayden 9,760 and 9,761. 
The young branchlets are velvety tomentose; leaf-rachises and lower 
surfaces of leaves are more or less fulvous pubescent; mature samaras 
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are 2.8 to 3.7 (rarely -4) cm. long; the body is 1to1.7 cm. long, the spatu-
late are 4 to 8 mm. broad; the leaflets are commonly toothed. 
VERBENACEAE (Verbena Family) 
X Verbena engelmannii Moldenke. Rev. Sudam. Bot. 4: 18. 1937. 
Engelmann's Verbena 
V. hastata L. X V. urticifolia L. 
Synonyms: 
V. paniculata-urticaefolia Engelm. Am. Jour. Sci. 46: 101. 1844. 
V. hastata X urticifolia Blanchard, in herb. 
V. hastata X urticifolia Eggert, in herb. 
V. hastata X urticaefolia Norton, in herb. 
V. urticaefolia X hastata Farwell, in herb. 
CLAYTON Co., St. Olaf, Aug. 10, 1924, Pammel (115,923); HARDIN Co., 
Iowa Falls, Peck (17,302); JOHNSON Co., Iowa City, Aug. 6, 1925, Pammel 
708; LEE Co., along roadside near Keokuk, July 27, Mitchell (115,868); 
MuscATINE Co., Muscatine, July 20, 1919, Pammel, Kelso, and Harlan 
(95,044) ; STORY Co., Ames, Sept., 1909, Campbell (84,561). 
This species and the following were cited by Moldenke (1937) in his 
monograph. They occur where the ranges of the parents overlap. 
X Verbena illicita Moldenke. Rev. Sudam. Bot. 4: 18. 1937. 
V. stricta Vent. X V. urticifolia L. 
Synonyms: 
V. stricto X urticaefolia Engelm. Am. Jour. Sci. 46: 101. 1844. 
V. stricta X urticaefolia Mackenzie, in herb. 
V. stricta X urticaefolia Pond, in herb. 
V. stricta X urticifolia Britton, in herb. 
V. stricta X urticifolia Eggert, in herb. 
V. stricta X urticifolia Stevens, p.p., in herb. 
V. urticifolia X stricta Eggert, in herb. 
HARDIN Co., Steamboat Rock, sandy soil, Sept., 1912, McKibben 
(123,449); DEs MOINES Co., a common weed in sandy soil, proposed State 
Park, Burlington, Aug. 8, 1925, Pammel 960. 
X Verbena meochina Moldenke. Rev. Sudam. Bot. 4: 19. 1937. 
V. simplex Lehm. X V. stricta Vent. 
Synonyms: 
V. stricto-angustifolia Engelm. Am. Jour. Sci. 46: 101. 1844. 
V. angustifolia X stricta Kellogg, in herb. 
V. angustifolia X stricta Rydberg, in herb. 
V. stricta X angustifolia Eggert, in herb. 
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BLACK HAWK Co., Cedar Falls, Sept. 28, 1920, Pammel (98,936); 
HARDIN Co., Stea~boat Rock, sandy soil, Sept., 1912, Pammel (51,974); 
JONES Co., Oxford Junction, July 25, 1919, Pammel (97,273); STORY Co., 
Ames, Sept. 8, 1894, Pammel (15,324); Ames, June 30, 1898, Ball (15,309). 
X Verbena perriana Moldenke. Rev. Sudam. Bot. 4: 19. 1937. 
V. bracteata Lag. and Rodr. X V. urticifolia L. 
Synonyms: 
Perry's Verbena 
V. bracteoso-urticaefolia Engelm. Am. Jour. Sci. 46: 101. 1844. 
V. bracteoso X hastata Webber. Trans. Acad. St. Louis 6: 40. 1892. 
V . bracteosa X hastata Rydb. Fl. Rocky Mts. 740. 1917. 
V. bracteosa X stricta Britton, in herb. 
V. bracteosa X urticaefolia Mackenzie, in herb. 
V. bracteosa X urticifolia Eggert, in herb. 
V. bracteoso-stricta Engelm., in herb. 
V. hastata X bracteosa Rydb., in herb. 
V. officinalis X bracteosa Barnes, in herb. 
V. stricta X bracteosa A. S. Hitchcock, in herb. 
V. stricta X urticifolia Stevens p.p., in herb. 
V. stricto-bracteosa Engelm., in herb. 
V. urticifolia X bracteosa Eggert, in herb. 
BLACK HAWK Co., Cedar Falls, July 5, 1895, Carver (22,919); CLARKE 
Co., Osceola, Sept. 27, 1924, L. H . and H. E. Pammel (114,682); DECATUR 
Co., waste places, July 23, 1903, Anderson (52,109); EMMET Co., riverbank 
near Estherville, July 12, 1927, and Aug. 5, 1922, Wolden (130,461 and 
105,155); FREMONT Co., Hamburg, Hitchcock (15,300); JOHNSON Co., 
woods near riverbank, Hitchcock (15,301); STORY Co., Ames, July 14, 1896, 
Carver (15,326); Collins, Aug. 8, 1929, Leonard (134,217). 
X Verbena rydbergii Moldenke. Rev. Sudam. Bot. 4: 19. 1937. 
V. hastata X V. stricta Vent. 
Synonyms: 
Rydberg's Verbena 
V. stricto-paniculata Engelm. Am. Jour. Sci. 46: 101. 1844. 
V. hastata X stricta Rydb. Bot. Surv. Nebr. 3: 18 (1894), Contrib. 
U.S. Nat. Herb. 3: 173. 1895. 
V. paniculata X stricta Engelm. apud. Rydb. Contrib. U. S. Nat. 
Herb. 3: 173. 1895. 
V . bracteosa X stricta Rydb. Fl. Rock Mts. 740 (1917), Fl. Gen. Am. 
678. 1932. 
V. bracteow X stricta Deam, in herb. 
V. bracteosa X stricta Eggert, in herb. 
V. stricta X hastata Eggert, in herb. 
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CHEROKEE Co., Cherokee, Oct. 17, 1924, Pammel (114,907); CLAY Co., 
Lake Twp., Sec. 26, pasture across the road north of Dewey's Pasture, 
July 23, 1935, Hayden 3,006; Meadow Twp., Sec. 32, wet land along Little 
Meadow Creek one mile north and two miles east of Spencer, Aug. 23, 
1935, Hayden 3,003; DALLAS Co., Dawson, Aug. 16, 1918, Pammel (95,629); 
DECATUR Co., waste places, Aug. 25, 1904, Anderson (52,107); HANCOCK 
Co., Garner, July 27, 1918, Pammel (96,114); HARDIN Co., Eldora, Oct. 5, 
1924, Pammel (116,221); LYON Co., Granite, Sept. 1, 1920, Pammel (97,-
830); PALO ALTO Co., July 18, 1920, Pammel (97,793); Highland Twp., 
Sec. 30, moist ground between a moister strip occupied by V. hastata and 
a drier strip occupied by V. stricta in a pasture west of Virgin Lake, July 
17, 1940, Hayden 7,370; STORY Co., Ames, 1902, Pammel (81,968); WINNE-
SHIEK Co., Decorah, pasture in Upper Iowa River Valley, alluvial moist 
soil, July 23, 1934, Tolstead (144,284). 
LABIATAE (Mint Family) 
Perilla frutescens (L.) Britt. var. crispa (Benth.) Deane Purple Perilla 
See Rhodora 25: 40. 1923; and Flora of Indiana 826. 1940. 
DAVIS Co., Salt Creek Twp., Sec. 2, about seven miles east of Floris 
at the edge of woods along the Des Moines River growing in sandy loam, 
Oct. 27, 1939, Hayden 9,630 and 9,690. This plant has been reported several 
times from the eastern part of the state and is known to grow along the 
Mississippi River in Illinois. It occurred near Floris in a patch about 
twelve feet in diameter and was growing luxuriantly. Though it is an 
annual, it has the reputation of spreading widely as an escape from culti-
vation. It is a native of the Himalayas, Burma, China, and Japan. 
Physostegia virginiana (L.) Benth. var. speciosa (Sweet). Gray Syn. 
Floro. N. A. Vol. II, Pt. I, 383. Showy False Dragonhead 
Physostegia speciosa (Sweet) Sweet 
Dracocephalum virginianum in part, of Britton & Brown 
Physostegia virginiana in part, of Gray, Man. ed. 7 and Dracocephalum 
virginianum in part, of Britton and Brown, Illus. Flora, ed. 2. 
ALLAMAKEE Co., Yellow River, Aug. 12, 1927, Pammel (129,913); 
CERRO GoRDO Co., Mason City, Sept. 20-23, 1902, Pammel (26,188); CHICKA-
SAW Co., 1925, Spiker (118,194 and 127,224); CLAY Co., Lake Twp., Sec. 
34, semi-open, willow shaded bank along the Inlet of Round Lake, Aug. 
10, 1934, Hayden 9,043; Meadow Twp., Sec. 29, in a hummock marsh in a 
cutoff of Meadow Creek, Aug .23, 1935, Hayden,9,044; CLAYTON Co., Gut-
tenberg, Aug., 1876, Gmelin (94,820); McGregor, common in sandy, rocky 
soil, Aug. 12, 1925, Pammel (1,017); BUCHANAN Co., Hazelton, common in 
peaty marshes, Aug. 24, 1925, Pammel 764; BLACK HAWK Co., Cedar Falls, 
Aug. 13, 1908, Pammel (78,240); BOONE Co., Ledges, Aug., 1898, Pammel 
and Ball (12,180); DELAWARE Co., Aug., 1919, Bode (99,800); EMMET Co., 
low ground, river bank, Aug. 30, 1901, Cratty (19,366); near Mud Lake, 
Aug. 29, 1922, Wolden 677; FAYETTE Co., river banks, Fayette, July 30, 
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1894, Fink (83,634); FREMONT Co., wet soil, Aug. 8, 1902, Anderson (51,-
722); HARRISON Co., Woodbine, Aug., 1925, Young (118,266); HARDIN Co., 
Steamboat Rock, Sept. 12, 1912, Pammel (52,649); HENRY Co., Mt. Pleas-
ant, Mills (12,182); HUMBOLDT Co., Dakota City, Aug. 8, 1896, Pammel 
(12,181); JONES Co., Olin, July 28, 1903, Pike (28,395); LINN Co., Cedar 
Rapids, Aug., 1903, Buchanan (81,807); LucAs Co., Chariton, Sept. 15, 
1922, Pammel (106,736); LYON Co., Rock Rapids, Sept. 1, 1920, Pammel 
(97,846); MADISON Co., Sept. 7, 1919, Pammel (96,843); MARSHALL Co., 
Liscomb, July 26, 1913, Pamrnel (72,780); MITCHELL Co., Osage, 1914, 
Tuttle (74,175 and 73,671); MuscATINE Co., Conesville, 1932, Melhus 
(140,023); STORY Co., Franklin Twp., Sec. 27, low prairie alluvial soil, 
Aug. 8, 1933, Hayden 436; TAMA Co., Tama, Clark Park, July, 1926, Fisk 
(126,782); WEBSTER Co., Ft. Dodge, 1932, Paige (130,811); WINNESHIEK 
Co., Decorah, July 21, 1881, Holway (38,923); WooDBURY Co., Sioux City 
Twp., growing in native garden at Morningside Branch Library near 
Morningside College, Sept. 10, 1938, Hayden (152,091); WoRTH Co., peat 
bog near Fertile, Sept., 1908, Pammel ( 46,636) . 
This species was formerly mistaken for P. parviflora Nutt., which has 
petiolate leaves and smaller flowers. 
SCROPHULARIACEAE (Figwort Family) 
V erbascum phlomoides L. 
JOHNSON Co., Iowa City, Sept., 1887, Hitchcock (18,992). This plant 
was first called to the attention of the writer by Dr. W. A. Anderson. 
COMPOSITAE (Sunflower Family) 
Antennaria fallax Greene 
.APPANOOSE co·., Udell Twp., about two miles north of Unionville on 
gravelly to sandy wooded ridges, April 22, 1938, Hayden 10,774; DAVIS 
Co., Lick Creek Twp., Sec. 26, one mile west of Floris on rocky gravelly 
eroded hills on the Hill Culture Experimental Farm, April 25, 1938, Hay-
den 10,775; WARREN Co., six miles east of Indianola in open woodland 
along South River near Highway 2, April 20, 1938, Hayden 10,773. 
This species closely resembles Antennaria plantaginifolia. 
Coreopsis tripteris L. var. deamii Standley. Rhodora 32: 33. 1930. 
. Deams' Tall Tickseed 
APPANOOSE Co., Bellaire Twp., Sec. 27, low, sandy soil two miles west 
of Centerville, Sept., 1940, Hayden 8,768; BooNE Co., the Ledges, Sept. 1, 
1920, Cratty (96,823); DAVIS Co., Lick Creek Twp., Sec. 14, on roadside 
banks at the margin of woods one mile east of Floris, Oct. 3, 1938, Hayden 
10,758; DECATUR Co., Anderson (1880); woods frequent, Aug. 15, 1897, 
Fitzpatrick (72,196); JASPER Co., Monroe, Sept. 29, 1929, Pammel (135,-
060); LucAs Co., Chariton, Sept. 15, 1922, Pammel (106,421); MADISON 
Co., Sept. 7, 1919, Pammel (96,906); MARSHALL Co., Liscomb, not un-
common, border of woods in Wis.consin drift sheet associated with Monard.a 
mollis, Astragalus canadensis, Solidago rigida, Aster laevis, and Lepachys 
IOWA PLANTS 127 
pinnata. Aug., 1913, Pammel (73,325) . POLK Co., Commerce, 1925, Pam-
mel, Frankel and Riemen (1,288); STORY Co., Ames, high upland woods, 
Skunk River, Oct., 1912, Pammel (53,152); three miles northeast of Ames, 
Sept. 13, 1925, Cratty (117,692); VAN BUREN Co., Keosauqua, August, 
1933, Fults (140,755); WAPELLO Co., Ottumwa, Sept. 6, 1930, Pammel 
(136,215) ; woodland banks in the vicinity of Cliffland near the Des Moines 
River, Oct. 3, 1938, Hayden 10,767. 
This variety is represented in the herbarium of Iowa State College 
by fifteen of the seventeen sheets. It occurs in the southern half of the 
state. 
Erigercm pulchellus Michx. Robin's Plantain 
CLAYTON Co., Giard Twp., Sec. 14, four miles west of Marquette along 
Bloody Run Creek, June 16, 1940, Hayden 8,773; DELAWARE Co., Coles-
burg, May 28, 1939, Murley (734); DUBUQUE Co., Liberty Twp., Sec. 6, 
rocky soil in open woods along the Creek in Pine Hollow State Park two 
miles northwest of Luxemburg, June 17, 1940, Hayden 8,774; FAYETTE 
Co., Fayette, June, 1893, Fink (28,987); WINNESHIEK Co., Canoe Twp., 
Sec. 19, open woods on a north hillside, June 13, 1934, Tolsted (144,836); 
Decorah Twp., Sec. 6, May 20, 1934, Tolstead (144,384). 
Haplopappus spinulosus (Pursh) DC subsp. glaberrima (Ryd.) Hall, 
Pub. 389 Carnegie Instit. Washington. 1928. Smooth Haplopappus 
Sideranthus glaberrimus Ryd. Bull. Torr. Bot. Club 27: 621. 1900. 
CHEROKEE Co., Pilot Twp., Sec. 15, about three miles south of Chero-
kee on a hill north and opposite Pilot Rock, Sept. 5, 1937, Hayden 10,697; 
DICKINSON Co., Lakeville Twp., Sec. 21, dry, gravelly hills around a 
kettlehole on the Little Sioux River three miles west of Lake Okoboji, 
Aug. 23, 1938, Hayden 10,772; HARRISON Co., Missouri Valley, Aug. 9, 
1894, Pammel 680; MILLS Co., Rawles Twp., Sec. 31, scattered on loess 
covered hills about three miles west of Tabor, Sept. 19, 1940, Hayden 
8,807; POTTAWATTAMIE Co., prairie bluff, gravelly soil, Council Bluffs, 
July 14, 1926, Hayden 2,066; MONONA Co., on loess soil, Turin, Sept. 8, 1894, 
Pammel 684; Sroux Co., Hawarden, Aug. 29, 1895, Pammel 681; WooD-
BURY Co., dry hills, Sioux City, Aug. 30, 1895, Pammel 682. 
Eight of the thirteen sheets of the herbarium represent the smooth 
variety. Both the hairy and the smooth varieties are found chiefly in the 
counties bordering the Missouri River. 
Lactuca campestris Greene. Pittonia 4: 37-38. 1899. Field Wild Lettuce 
ALLAMAKEE Co., Waterville, Aug. 23, 1920, Pammel (99,375); APPA-
NOOSE Co., Centerville, Cooper Creek, Sept. 28, 1917, Pammel (73,259); 
BLACK HAwK Co., Island Y.M.C.A. Camp, July 9, 1925, Pammel (119,252); 
BooNE Co., Ogden, Aug. 20, 1898, Pammel (4,316); CHEROKEE Co., near 
Cherokee, Sept. 22, 1928, Pammel (132,715); CERRO GORDO Co., Mason 
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City, Aug. 12, 1922, Pammel (106,229); CRAWFORD Co., Denison, Aug. 15, 
1927, Blume (129,620); CLAY Co., Lake Twp., Sec. 25, common on open 
roadside banks, July 9, 1940, Hayden 9,894; DICKINSON Co., dry prairies 
July 23, 1931, Cratty (97,689); EMMET Co., Armstrong, Paige (130,742); 
GREENE Co., four miles north of Scranton, Sept. 18, 1920, Cratty (98,782); 
HENRY Co., near Salem, Sept. 30, 1917, Pammel and Jaques (73,369); 
MARSHALL Co., Marshalltown, Sept.13, 1902, Pammel (85,903); PALO ALTO 
Co., Lost Island Twp., Sec. 30, open roadside about five miles northeast of 
Lost Island Lake, July 8, 1940, Hayden 9,893; PoLK Co., Des Moines, Sept. 
16, 1916, McKune (70,773). 
Silphittm integrifolium Michx. var. deamii Perry. Rhodora 39: 287. 1937. 
Deam's Rosin-weed 
CLINTON Co., Clinton, Aug. 16, 1907, Pammel (107,571); DALLAS Co., 
Adel, Aug. 21, 1907, Clark (108,115). 
Solidago altissima L. Sp. Pl. 878. 1753. Tall Goldenrod 
ALLAMAKEE Co., Waukon, Sept. 2,' 1919, Pammel (96,299); CERRO 
GORDO Co., Mason City, common, border of peat bog between two lime-
stone ledges, Sept. 1, 1925, Pammel, Naylor and McNider (119,408); Clear 
Lake, Sept. 12, 1924, Pammel (114,380); CLAY Co., Freeman Twp., Sec. 
17, grassy bank bordering Pickerel Run at the entrance to Dickens, Aug. 
7, 1934, Hayden 10,670; Lake Twp., Sec. 25, associated with S. altissima 
var. hargeri in Dewey's Pasture eight miles north of Ruthven, Aug. 24, 
1935, Hayden 10,676; Peterson Twp., Sec. 34, low prairie one mile east 
of Peterson, Sept. 5, 1936, Hayden 10,672; CLAYTON Co., McGregor, Sept., 
1919, Hayden (97,203); Strawberry Point, Sept., 1922, Pammel (106,628); 
DAVIS Co., Prairie Twp., Sec. 16, prairie one mile east of Pulaski, Sept. 
24, 1940, Hayden 8,834; FAYETTE Co., Fayette, Aug., 1893, Fink (26,550); 
FLOYD Co., Floyd Springs, Tuttle, Sept. 20, 1918; HAMILTON Co., Cass 
Twp., Sec. 29, prairie along the Chicago and Northwestern railroad track 
two miles north of Webster City, Aug. 21, 1931, Hayden 10,683; PALO 
ALTO Co., Highland Twp., Sec. 6, roadside one mile east of Ruthven along 
Highway 341, Sept. 1, 1934, Hayden 10,671; Lost Island Twp., Sec. 30, 
depression along roadside east of Lost Island Lake, Oct. 10, 193S, Hayden 
10,673; Highland Twp., Sec. 30, two miles south of Ruthven prairie south-
west of Virgin Lq.ke, Sept. 12, 1936, Hayden 10,680; PoLK Co., Saylor 
Twp., Sec. 13, along the edge of a marsh at the intersection of Highways 
6 and 169 on Fourteenth Street in Des Moines, Sept. 6, 1937, Hayd<:;n 
10,679; STORY Co., Ames, roadsides, Aug., 1883 Hitchcock (14,404). 
Solidago altissima L. var. hargeria (Fernald) Shinners 
See Rhodora 17: 11. 1915; also Unpub. Man., Shinners 
S. canadensis L. var. gilvocanescens of manuals. 
ALLAMAKEE Co., Yellow River near Waukon, Aug. 22, 1920, Pammel 
(97,454); BooNE Co., Worth Twp., Sec. 28, three miles west of Luther in 
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a springy shaded area of a tributary of the Des Moines River, Oct. 22, 
1938, Hayden 10,688; BLACK HAWK Co., dry roadside on Highway 10, ten 
miles west of Oelwein, Aug. 20, 1933, Hayden 344; CERRO GORDO Co., Clear 
Lake, common at border of woods in Clear Lake State Park, Sept. 1, 1925, 
Pammel 526; CHICKASAW Co., New Hampton, common along fencerows 
and roadsides, Aug. 21, 1925, Pammel and Spiker (686); CLAY Co., Lake 
Twp., Sec. 35, in open ground among trees west of Trumbull Lake, Aug. 
21, 1936, Hayden 10,675; Freeman Twp., Sec. 3, south bank of Round 
Lake, Sept. 23, 1931, Hayden 10,677; CLAYTON Co., McGregor, Sept., 1919, 
Hayden 97,194; Clayton, Aug. 4, 1923, Pammel (110,510); CLINTON Co., 
Clinton, Sept. 10, 1924, Pammel (114,411); DAVIS Co., Lick Creek Twp., 
Sec. 26, at edge of woods, along Lick Creek on the Hill Culture Experi-
mental Farm one mile west of Floris, Oct. 7, 1939, Hayden 9,672; DALLAS 
Co., Dawson, Aug. 16, 1918, Pammel (95,636); EMMET Co., Armstrong, 
Aug. 21, 1917, Cratty (14,394); FREMONT Co., Hamburg, Sept. 19, 1920, 
Pammel (98,344); FLOYD Co., Charles City, Sept., 1919, Pammel (93,931); 
GRUNDY Co., Grundy Center, prairies, Aug. 23, 1925, Pammel 248; HAM-
ILTON Co., Cass Twp., Sec. 29, two miles north of Webster City in prairie 
bordering woodland, Aug., 1933, Hayden 475; HARDIN Co.~ Radcliffe, com-
mon in prairie roadsides border of woods and fields, Sept. 5, 1925, Pammel 
804; HENRY Co., near Salem, Sept. 30, 1917, Pammel 183; HOWARD Co., 
Saratoga, Sept. 2, 1919, Pammel (96,281); JASPER Co., Split Rock, Aug. 3. 
1922, Hansen (108,390); JOHNSON Co., Iowa City, Hitchcock (1,440); 
LINN Co., Cedar Rapids, Sept. 12, 1891, Pammel (14,400) ; LYON Co., 
Rock Rapids, Aug. 29, 1918, Pammel (95,501); MARSHALL Co., Marshall-
town, Sept. 12, 1891, Stewart (14,413); PALO ALTO Co., Highland Twp., 
Sec. 6, growing in colonies in openings of the sandy wooded south shore 
of Lost Island Lake, Aug. 25, 1937, Hayden 10,669; one mile east of Lost 
Island Lake, Lost Island Twp., Sec. 29, open grassland on slopes around 
Johnson's slough, Aug. 14, 1939, Hayden 9,781; POLK Co., Des Moines, 
Sept. 26, 1902, Pammel (33,344); TAMA Co., Traer, Oct., 1922, Pammel 
and Becraft (103,918); STORY Co., Ames, Sept. 20, 1874, Wattles (14,392); 
Sept. 15, 1816, Bessey (14,395); UNION Co., Creston, Andrews (22,806); 
VAN BUREN Co., Keosauqua, a common weed in alfalfa fields, Sept. 9, 
1925, Pammel 789; WINNEBAGO Co., Lake Mills, Sept., 1908, Pammel 
(70,657); WINNESHIEK Co., near Bluffton, prairie roadside, July 18, 1933, 
Tolstead (144,361). 
S. canadensis apparently does not occur as far west as · Iowa. The 
above variety is the prevailing one. 
Solidago graminifolia (L.) Salish. var. remota (Greene) Harris. Rhodora 
45: 413. 1943. Solitary-headed Bushy Goldenrod 
Euthamia remota Greene 
Solidago remota (Greene) Friesner 
PALO ALTO Co., Emmetsburg Twp., Sec.15, sandy roadside and pas-
ture nine miles east of Ruthven, Sept. 29, 1935, Hayden 10,644. 
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Solidago gymnospermoides (Greene) Fernald Viscid Bushy Goldenro.d 
Euthamia gymnospermoides Greene 
DECATUR Co., Sept. 19, 1904, Anderson (51,678); EMMET Co., Esther-
ville Twp., Sec. 14, in an old gravel pit along the railroad tracks on the 
south side of Estherville, Sept. 1, 1941, Hayden 8,825; PALO ALTO Co., 
Highland Twp., Sec. 15, three miles east of Lost Island Lake and one mile 
north of Highway 18, gravelly bank by roadside, Sept. 16, 1938, Hayden 
10,685; Highland Twp., dry, sandy field four miles east of Ruthven, Weber 
and Hayden 1,167; WAYNE Co., Benton Twp., Sec. 24, bordering a small 
pond west of Corydon, Sept. 26, 1940, Hayden 8,826. 
Solidago pruinosa Greene. Pittonia 4: 70. 1899. Hoary Goldenrod 
See Contr. Nat. Herb. 3: 162. 1895. 
S. canadensis L. var. gilvocanescens Rydb. 
BOONE Co., Luther, Aug. 24, 1929, Pammel (133,970); CHEROKEE Co., 
Cherokee, Sept. 5, 1920, Pammel (97,986); CLAY Co., Gillett Grove, Sept. 
28, 1912, Pammel ( 53,486) ; Sioux Twp., Sec. 16, two miles east of Spencer 
by the Little Sioux River, July 15, 1939, Hayden 9,799; CLARKE Co., eight 
miles north of Osceola, Sept. 26, 1924, Pammel and Pammel (114,341); 
EMMET Co., Emmet Twp., prairie, Aug. 4, 1922, Wolden 594; High Lake, 
Sept. 14, 1922, Wolden 708; FREMONT Co., Sidney, Aug. 25, 1928, Pammel 
and Johnson (135,030); HENRY Co., Mt. Pleasant, 1918, Jaques (94,999); 
JASPER Co., Newton, Sept. 15, 1891, Drew (14,390); KossuTH Co., Algona, 
Sept. 19, 1926, Pammel and Halloway (126,258); LucAs Co., Little Rock, 
Aug. 29, 1918, Pammel (95,522); MARSHALL Co., Marshalltown, Sept. 12, 
1891, Stewart (14,414); MONONA Co., Turin, Sept. 8, 1894, Pammel (14,-
410); POLK Co., Des Moines, July 14, 1897, Pammel (14,415); ScoTT Co., 
1897, LeBuhn (14,393); Srnux Co., Hawarden, Aug., 1895, (14,403); 
STORY Co., Ames, Sept. 20, 1889, Schulte (14,412); VAN BuREN Co., Keo-
sauqua, abundant in more or less weedy fields with Ambrosia artemisiae-
folia , N epeta cateria, Bidens vulgata, and Panicum dichotomiflorum, Sept. 
10, 1925, Pammel and Reis, 472; WEBSTER Co., Dayton, common on Wiscon-
sin Drift Sheet, somewhat weedy, associated with Helianthus grosseser-
ratus, H. annuus, Iva xanthifolia, and Aster multiflorus, Aug. 21, 1926, 
Pammel 12; WINNESHIEK Co., northeastern Iowa, Aug. 14, 1895, Goddard 
(77,914); WooDBURY Co., Sioux City, woods between mounds, Aug. 30, 
1895, Pammel (14,401); WRIGHT Co., Eagle Grove, Aug. 21, 1891, Pammel 
(14,411); Belmond, Sept., 1908, Pammel (83,231). 
This goldenrod is not described in the manuals. It was called to the 
attention of the writer by Dr. L. H. Shinners and is discussed by him in 
unpublished studies of midwestern goldenrods. This species is the earliest 
blooming of the S. canadensis gilvocanescens-S. altissima complex which 
it precedes by nearly a month, at least in northern Iowa, where it flowers 
from July 20 to about Aug. 20. In a botanical survey of Clay and Palo Alto 
Counties, Iowa (Hayden, 1943), its flowering period was not distin-
guished from that of S. altissima var. hargeri there referred to as S. 
canadensis gilvocanescens whose blooming time it partly overlaps. 
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Tragopogon dubius Scop. 
See Illust. Flora von Mittel-Europa VI. 1046. 
ADAIR Co., July 15, 1930, Driscoll (136,637); BENTON Co., Norway, 
1929, Springer (134,409); CARROLL Co., Carroll, July, 1923, Co. Agt. 
(109,729); CASS Co., Massena, June 29, 1923, Curley (109,771); CRAW-
FORD Co. , Aug., 1928, Butler (133,072); DALLAS Co., Woodward, July 10, 
1925, Miller (134,314); FREMONT Co., Sidney, July 6, 1920, Hiezer (97,768); 
GUTHRIE Co., Jamaica, July, 1918, Thompson (84,218); MONONA Co., May 
25, 1924, Pine (133,740); PAGE Co., Northboro, June 11, 1927, Boylan 
(129,772); RINGGOLD Co., Mt. Ayr., July 1, 1922, Blair (102,992); SAC Co., 
Lake View, July 19, 1924, Pammel (115,110); Sroux Co., Hull, June 20, 
1929, Reylts (134,451); STORY Co., July 20 1928, Pammel and Johnson 
(132,813); TAYLOR Co., Bedford, June, 1929, Isaacs (134,"411); WINNE-
SHIEK Co., two miles west of Ossian growing along roadside, July 3, 
1933, Tolstead (144,357). 
The eight to nine involucral bracts, equal to or shorter than the 
chrome-yellow corollas, distinguishes T. pratensis from T. dubius which 
has ten to thirteen involucral bracts much longer than .the lemon-yellow 
corollas. The latter usually ha~ peduncles fistulose at the top. Both are 
adventive from Europe. According to Kearney and Peebles (1942) the 
range of T. dubius is Colorado to Idaho, New Mexico, and Arizona. It has 
also been reported from Indiana by Hull (1943), and by Gray Herbarium 
from Virginia, Michigan, Illinois, Minnesota, South Dakota, Oklahoma, 
Texas, Washington, Oregon, and California. 
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7. CYPERACEAE (Sedge Family) 
Grass-like or rush-like plants with usually solid sterns and tnree-
ranked leaves with closed sheaths and narrow blades. Flowers in spikes 
or spikelets, in the axil of two-ranked or spirally arranged scales; perianth 
composed of bristles, a sac-like organ (perigyniurn), or wanting; stamens 
and styles two or three; anthers two-celled, basifixed; ovary one-celled, 
one-ovuled; fruit an achene. 
lA. Fertile flowers all perfect, sometimes staminate flowers present. 
lB. Base of style persistent as a tubercle. 
lC. Basal empty scales several.. ................ ................ 1. Rynchospora 
2C. Basal empty scales not more than two or three .. 2. Eleocharis 
2B. Base of style not persistent. 
lC. Bristles six to many, much elongated .. .. .............. 3. Eriophorum 
2C. Bristles few, short .. .. .. .... ....... ....... ...... .. ...... .... .. ...... 4. Scirpus 
2A. All flowers unisexual. 
lB. Pistillate flower partly enwrapped in the scale .... 5. Kobresia 
2B. Pistillate flowers enclosed in a sac ... ........ ..... ........... 6. Carex 
1. RYNCHOSPORA Vahl. 
Leafy perennials with ereet stems; leaves narrow, fiat or involute; 
spikelets clustered, ovoid, oblong, or fusiform; scales irnbricate, thin, one-
nerved, usually mucronate by the excurrent midvein; perianth of one to 
twenty-four, mostly six, barbed or scabrous bristles; achenes lenticular, 
capped by the persistent base of the style or the whole style. (Greek, re-
ferring to the beak-like tubercle.) 
R. alba (L.) Vahl. White Beaked-rush 
Stem slender, glabrous, 10- 25 cm. tall; leaves bristle-like, 1 mm. or 
less wide; spikelets several or numerous, 4-6 mm. long, in one to four 
dense heads; scales light-colored, acute; bristles nine to fifteen, down-
wardly barbed, about as long as the achene and the tubercle. 
Southeastern Alaska; has an interrupted circumboreal distribution. 
(Fig. 192.) 
1 Preceding parts of this paper were published in this Journal as follows: Part 1, 
Vol. XVIII, pp. 137- 175, 1943; Part 2, Vol. XVIII, pp. 381-446, 1944. 
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2. ELEOCHARIS R. Br. 
Rush-like tufted plants growing in water or wet places; leaves reduced 
to mere sheaths or rarely the lower blade-bearing; inflorescence an erect, 
terminal spikelet; perianth of one to twelve, usually retrosely barbed, 
bristles; base of styles persistent, forming a tubercle at the summit of the 
achene. (Greek, referring to the growth of most species in marshy 
ground.) 
lA. Culms low, 3-15 cm. long. 
lB. Achene reticulate .................. .................................... 1. E. acicularis 
2B. Achene .rough .. ...... .......... ..... ...... ........ .. ..... .. ..... ......... .. 2. E. nitida 
2A. Culms taller, 12-150 cm. long. 
lB. Achenes finely papillose ........ ........ .. ...... ........... .. .... 3. E. kamtschatica 
2B. Achenes smooth. 
lC. Tubercle more than one-half as wide as the achene ................ .. .. 
..... ....... .... .. .... .... .. ....... .... ....... ....... ..... .... ... ... .... ..... .. 4. E. uniglumis 
2C. Tubercle less than one-half as wide as the achene. 
lD. Tubercle conical-triangular .... .. .. .. .... ............ 5. E. palustris 
2D. Tubercle cap-like ....... ......... ...... ........ .. ... ...... . 6. E. mamillata 
1. E. acicularis (L.) R. & S. Needle Spike-rush 
Scirpus acicularis L. 
Stems filiform, grooved, obscurely four-angled, 3-10 cm. tall; spikelet 
· 3-6 mm. long; three- to ten-flowered; scales oblong, pale green , u sually 
with a brown band on each side of the midvein; bristles three or four, short 
and fugacious; achenes pale, obscurely three-angled , with intermediate 
ribs; tubercle conic, about one-fourth as long as the achene. 
From Seward Peninsula south and east. Circumboreal. (Fig. 193.) 
2. E. nitida Fern. 
E. tenuis (Willd.) Schult. 
Scirpus nitidus (Fern.) Hult. 
Slender Spike-rush 
Perennial by slender rootstocks; culms slender, tufted, four-angled, 
striate, 2-8 cm. tall; tips of upper sheaths whitish; spikelets 2.5-4.5 mm. 
long, 1.5-2.5 mm. wide; scales ovate or ovate-oblong, the tips obtuse, 
purplish-brown with greenish midrib and narrow, scarious margins; 
bristles two to four, shorter than the achene, fugacious, or wanting; achene 
trigonous, very minutely roughened, 1 mm. or less long, tubercle conic, 
short, acute. 
Western Pacific district and Ottawa Valley-Newf.-N. S.-N. Hamp. 
3. E. kamtschatica (C. A. Mey.) Korn. Kamchatka Spike-rush 
Scirpus kamtschaticus C. A. Mey. 
Stems erect, 1-4 dm. tall; spikelet ovoid, 6-15 mm. long; scales ovate, 
purplish-brown with reddish midvein; bristles about as long as the achene 
and tubercle; achene greeni3h-yellow, about 1.5 mm. long, finely papil-
lose; tubercle nearly as large as the achene, cap-like. 
Eastern Asia and the Bering Sea and Aleutian regions--Southeastern 
Alaska . . (Fig. 194.) 
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4. E. uniglumis (Link) Schult. One-bracted Spike-rush 
Scirpus uniglumis Link. 
Stoloniferous and loosely caespitose; culms slender, 5-70 cm. tall, 
reddish at the base; spikelet 5-15 mm. long, 2-6 mm. thick, five- to thirty-
flowered; basal scale roundish, completely clasping the base of the spike-
let; fertile scales castaneous or purplish, firm, lustrous, 3-5 mm. long; 
achenes obovoid, yellowish or darker, tubercle conic-ovoid, one-half to 
two-thirds as wide as the achene. 
Collected at Circle and at Hyder, a variable, circumboreal species. 
(Fig. 195.) 
5. E. palustris (L.) R. & S. Creeping Spike-rush 
S cirpus pal ustris L. 
Stems erect, striate, 3- 15 dm. tall; spikelet ovoid-cylindric, 8-20 mm. 
long, many-flowered; scales brown with scarious margins; bristles usually 
four, longer than the achene and tubercle; achene lenticular, smooth, 
yellowish; tubercle conic-triangular, flattened, 0.25-0.5 as long as the 
achene. 
Central Alaska south and east; circumboreal. (Fig. 196.) 
6. E. mamillata Lindb. f. Pale Spike-rush 
Scirpus mamillatus Lindb. f. 
Resembling E. palustris; culms 2-12 dm. tall, pale; spikelet subcylin-
dric to lanceolate, 1-3 cm. long, 2-5 mm. thick, many-flowered, acute, 
scales narrowly ovate, obtuse to subacute, appressed, 2-4 mm. long; 
achenes yellow or pale brown; tubercle yellow, small, cap-like. 
Pacific Coast districts; circumboreal. 
3. ERIOPHORUM L. 
Bog plants with erect stems and linear leaves or the upper one or two 
reduced to bladeless sheaths; spikes terminal, solitary and capitate, or 
several in an involucrate umbel; scales spirally imbricated; flowers per-
fect; perianth of soft capillary bristles which are much exerted at maturity; 
achenes three-angled, oblong, ellipsoid, or obovoid. (Greek, wool-bear-
ing.) 
lA. Spike solitary. 
lB. Bristles six .... ...... .. ....... .... .... .......................... ... 1. E. alpinum 
2B. Bristles numerous. 
lC. Plants stoloniferous. 
lD. Anthers 0.5-1 mm. long, bristles white .. ... .. .... ......... ..... ........ . 
.............. ...... .. ... .... ............. .. ....... ... 2. E. scheuchzeri 
2D. Anthers longer. 
lE. Middle scales blunt with broad hyaline margins .... .... .. .. .. 
... .. ... ....... ... .. .... ...... ... ... .. ... .. ... 3. E. chamissonis 
2E. Middle scales acute with narrow hyaline margins ........ 
................... .. ... ............. .. ..... .... 4. E. medium 
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2C. Plants densely tufted, no stolons. 
3D. Scales gray, translucent ............... .... 5. E. vaginatum 
4D·. Scales grayish or greenish-black, not translucent. 
lE. Plant 6-20 cm. tall ...... ........ ..... ... .. 6. E. callitrix 
2E. Plants 3-7 dm. tall ...... ....... .. ........ . 7. E. brachyantherum 
2A. Spikes more than one. 
lB. Leaf-blades triangular-channeled throughout .............. .... .... ...... ....... . 
. ... ...... .. ..... .... ......... ........ ... .... ... .. ... .... ... 8. E. gracile 
2B. Leaf-blades fl.at below the middle. 
lC. Midrib of the scales prominent to the very tip ......... .. ....... .. .... .... . . 
.... .... .... .. ... ... ............. ... .. ........... ............ . .. .. .. 9. E. viridi-carinatum 
2C. Midrib of scales not prominent at the 1ip ............... .... ............ .... . .. 
.......... ..... ........ ........... ... ........ .. ..... .... . ....... 10. E. angustifolium 
1. E. alpinum L. Alpine Cotton-grass 
Stems scattered or somewhat tufted , triangular, 10-25 cm. tall; leaves 
subulate, 6-20 mm. long, borne near the base, lower sheaths often blade-
less; involucral bract blunt-subulate, shorter than the spike; spike small, 
erect; glumes yellowish-brown with slender midvein; bristles six, white, 
fl.at, crisped, 10-20 mm. long; achene obovate, apiculate. 
Cook Inlet-central Alaska-Hudson Bay-Conn.-Mich.-B. C. 
(Fig. 197.) 
2. E. scheuchzeri Hoppe. White Cotton-grass 
Stems slender, 2-6 elm. tall; sheaths all blade-bearing except the 
uppermost one; blades filiform, channeled, shorter than the culm; spike 
erect, globose at maturity; bristles numerous, white, or in drying often 
yellowish , 15-30 mm. long; achenes narrowly oblong, acute with a subu-
late beak, scarcely 2 mm. long. 
Throughout our area; circumboreal. (Fig. 198.) 
3. E. chamissonis C. A. Mey. Russet Cotton-grass 
E. russeolum Fries. 
Culms triangular, 3-7 elm. tall; upper sheaths somewhat inflated. 
This species closely resembles E. scheuchzeri but is of taller growth, the 
scales are broader with wide, hyaline margins, the achene is broader and 
narrowed at the base, the numerous bristles 2-4 cm. long and usually of a 
russet-brown color, although a pale form occurs. This pale form which is 
usually nearly white is the only one found in the Bering Sea region and 
on the Arctic Coast. It has been described as var. albidum Fern. (var. 
leucothrix (Blomg.) Hult. 
Throughout our area; circumboreal. (Fig. 199.) 
4. E. medium Anders. 
This name is applied to plants forming a connecting link between E. 
chamissonis and E. scheuchzeri. It is probably a hybrid of these two 
species and occurs where both parent species are found, but according to 
Hulten it does not occur in regions where E. scheuchzeri alone is found. In 
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E. scheuchzeri the anthers are 1 mm. or less in length, in E. chamissonis 
they are 2-3 mm. long, and in E. medium they are 1-2 mm. long. The 
bristles are tinged with brown. 
5. E. vaginatum L. Niggerheads, Sheathed Cotton-grass 
Densely tufted, forming "niggerheads"; culms stiff, obtusely triangu-
lar, 2-5 dm. tall; leaves filiform, triangular, channeled; upper sheaths 
inflated; spike oblong, 1-3 cm. long; glumes ovate-lanceolate, acuminate, 
thin, mostly hyaline; anthers 2-3 mm. long; bristles white or slightly dingy, 
10-16 mm. long; achene narrowly ovoid, scarcely apiculate. Ssp. spissum 
(Fern.) Hult. (E. spissum Fern.) spikes ovoid to subglobose, the rachis 
6-10 mm. long compared to 9-15 in the type form, anthers 1-2 mm. long, 
achenes broadly ovoid. This is the form found in the Bering Sea and 
Arctic regions. 
The typical form from central Alaska eastward; circumboreal. (Fig. 
200.) 
6. E. callitrix Cham. Arctic Cotton-grass 
Culms low, 6-20 cm. tall; usually only one sheath which is close to 
the base and often bears a short blade; leaves rigid, spreading, the blades 
forming an angle with the sheath; scales nearly uniform in color; bristles 
pure white. · 
Northeastern Asia and Bering Sea islands-Baffin Island-E. Greenl.-
N. Newf. 
7. E. brachyantherum Trautv. Close-sheathed Cotton-grass 
E. opacum Am. Auct. 
Culms 3-7 dm. tall, from dense tussocks; basal leaves elongate, con-
tinuous with the sheath; uppermost sheath scarcely inflated; scales dark, 
ovate-lanceolate or the inner linear-lanceolate, acuminate; bristles white 
or slightly tinged brown, 1-2 cm. long; achenes obovate-oblong, smooth, 
conspicuously apiculate. 
Throughout most of our territory; circumboreal. (Fig. 201.) 
8. E. gracile Koch. Slender Cotton-grass 
Culms slender, smooth, terete, 3-6 dm. tall; sheaths all blade-bearing, 
the blades narrowly linear, not over 2 mm. wide; spikes two to six, some 
of them on slender, drooping, pubescent peduncles; scales ovate with 
prominent midribs; bristles white, 15-25 mm. long; achenes linear-oblong, 
about 2.5 mm. long. 
Central Alaska east and south; circumboreal. (Fig. 202.) 
9. E. viridi-carinatum (Engelm.) Fern. Thin-leaved Cotton-grass 
Similar in appearance to E. angustifolium; leaves thin, flat, black at 
the base; spikes usually numerous, up to thirty; peduncles finely hairy, 
elongated or short; scales ovate-lanceolate, the midvein extending to the 
tip and sometimes excurrent; achene oblong-ovoid; bristles white or 
slightly yellowish. 
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Sphagnum bogs, Cook Inlet region and B. C.-Hudson Bay-Newf.-
N. Y.-Ohio-Wyo. 
10. E. angustifolium Roth. Tall Cotton-grass 
Culms smooth, obtusely triangular above 3-7 dm. tall; leaf-blades 
more than 3 mm. wide; bracts two to four, often blackish at the base; spikes 
two to twelve, in a terminal umbel; peduncles smooth; scales ovate-lanceo-
late, purple-green or brown; bristles white or tawny, up to 3 cm. long; 
achenes nearly black, sharp-pointed, about 2.5 mm. long. Forms of this 
species have been reported as E. polystachyon L. 
Common throughout our territory; circumboreal. (Fig. 203.) 
4. SCIRPUS L. 
Ours all perennials of swamps or wet places; leaves grass-like or in 
some species reduced to sheaths; spikelets solitary, clustered, or umbel-
late, the inflorescence usually subtended by one or more leafy bracts, 
often appearing lateral; scales arranged spirally, the lower often empty; 
flowers perfect; perianth of one to six usually barbed or pubescent bristles; 
styles and stamens two or three. (Latin name for the bulrush.) 
lA. Spikelet small, solitary, terminal. 
lB. None of the.sheaths leaf-bearing ............... ............. 1. S. pauciflorus 
2B. One or more of the sheaths leaf-bearing ............... 2. S. caespitosus 
2A. Spikelets normally more than one. 
lB. Spikelets few, appearing lateral ............ .... .... ...... .. 3. S. americanus 
2B. Spikelets several. 
lC. Spikelets spicate ........ .. ... .. ... .................. ............. .4. S. rufus 
2C. Spikelets umbellate .................... ............. ... .. ...... 5. S. pacificus 
3B. Spikelets numerous. 
lC. Sheaths bladeless, culms terete ..... .... ... ..... .. .... . 6. S. validus 
2C. Plant leafy, culms triangular ..... .................... .. 7. S. microcarpus 
1. S. paucifloris Light. Few-flowered Club-rush 
Similar in appearance to the common C. caespitosus but less densely 
tufted; culms three-angled; upper sheath truncate, without trace of a 
leaf; no involucral bract; bristles two to si.X, hispid. 
Known from Manly Hot Springs and B. C.-Que.-N. Y.-Cali:f. 
2. S. caespitosus L. var. callosus Bigel. . Tufted Club-rush 
S. caespitosus L. ssp. austriacus (Pella) Achers. & Graebn. 
Culms slender, densely tufted, 1-3 dm. tall; basal sheaths numer-
ous, the upper one bearing a short blade; spikelet 4-5 mm. long, glumes 
yellowish-brown; bristles six, smooth, longer than the acute achene. 
Central Alaska southward; circumboreal. (Fig. 204.) 
3. S. americanus Pers. Three-square 
Culms sharply triangular, erect, 3-12 dm. tall; leaves 1-3, linear, 
keeled, shorter than the culm; spikelets one to seven, oblong-ovoid, acute, 
8-15 mm. long, appearing as if lateral; bract 2-10 cm. long; glumes broadly 
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ovate, brown, often emarginate or two-cleft; awned; bristles two to .six, 
barbed. 
Circle Hot Springs and B. C.-Newf.-Bermuda-S. Am.-Calif.-
Europe. (Fig. 205.) 
4. S . pacificus Britt. Pacific Bulrush 
Culms leafy, stout, sharply three-angled with flat sides, 5-8 dm. tall; 
leaves 1 cm. or less wide, the longer often as long as the culm; bracts two 
to five , some of them longer than the inflorescence; spikelets ovoid, 1-2 cm. 
long, usually densely clustered; scales brown-tipped with a recurved awn; 
bristles shorter than the achene; achene light brown, about 2.5 mm. wide, 
nearly 4 mm. long. 
Saline marshes along the coast, Anchorage-s. Calif. (Fig. 206.) 
5. S. rufus (Huds.) Schrad. Red Club-Rush 
Culms in small clusters from slender rootstocks, erect, 8-30 cm. tall; 
leaves narrow, channeled, up to 15 cm. long, the lower reduced; spikelets 
reddish-brown, few-flowered, ovoid-oblong, 5-7 mm. long, in a terminal 
two-ranked spike 1-2 cm. long; bract 5-25 mm. long; scales lanceolate, 
acute, one-nerved; bristles one to six, shorter than the achene, deciduous. 
Matanuska-N. W. Terr.-Newf.-N. S.-James Bay. Also N. Europe. 
(Fig. 207.) 
6. S. validus Vahl. Great Bulrush 
S . lacustris Am. Auct. 
Culms stout, terete, smooth, spongy, 1-3 m. tall, 1-2 cm. thick, 
sheathed below; spikelets 5-12 mm. long, numerous in a compound cluster; 
scales ovate to suborbicular, reddish-brown, with strong midrib; achenes 
gray, plano-convex, about 1.5 mm. by 2 mm., bristles four to six, down-
wardly barbed. 
Cook Inlet region-Newf.-West Indies-Calif. (Fig. 208.) 
7. S. microcarpus Presl. Small-fruited Bulrush 
Culms stout and leafy, 6-15 dm. tall; leaves 7-18 mm. wide, up to 
1 m. long, rough-margined; spikelets very numerous in a very compound 
inflorescence, ovoid-oblong, acute, 3-4 mm. long; scales greenish; bristles 
four, barbed, longer than the smooth whitish achene. 
Western Pacific Coast of Alaska-Newf.-Conn.-Calif. (Fig. 209.) 
5. KOBRESIA Willd. 
Slender arctic and mountain sedges; culms erect, leafy below; spike-
lets very small, one- or two-flowered, in our species arranged in spikes; 
stamens three; perianth bristles and perigynium wanting; ovary oblong, 
narrowed into the style; stigmas two or three, linear; achenes obtusely 
three-angled, sessile. (von Kobres was a naturalist of Augsberg, Ger-
many.) 
Spike one ... .. ... ... .. ..... ...... ... .... .... .. ... ............ .. ............. .... ... .. .. 1. K . myosuroides 
Spikes more than one .... .. .. ..... .. .. ... ....... .... ............. .... ..... .. . 2. K. simpliciuscula 
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1. K. myosuroides (Vill.) Fiori & Paol. Bellard Kobresia 
K. bellardii (All.) Degland. 
Culms tufted, very slender, 1-4 dm. tall, longer than the leaves; 
leaves near the base, 2-20 cm. long, 0.25-0.5 mm. wide, acicular; spike 
bractless, 1-3 cm. long, 2-4 mm. in diameter, the terminal spikelet stami-
nate, the lateral ones with one staminate and one pistillate flower; scales 
2-3 mm. long; achenes about 2.5 mm. long, 1 mm. wide. 
Arctic and alpine; circumpolar. (Fig. 210.) 
2. K. simpliciuscula (Wahl.) Mack. 
Culms and leaves similar to K. myosuroides; spikes three to ten, 
3-8 mm. long, 1.5-2.5 mm. wide, in a head 10-35 mm. long, which some-
times appears spike-like; terminal spikelets staminate, the lateral andro-
gynous or pistillate and one-flowered; achenes about 3 mm. long, 0.5 mm. 
wide. 
Bering Sea and Alaska Range regions; circumpolar. 
6. CAREX L. 
Perennial grass-like sedges with mostly triangular stems (culms) and 
three-ranked leaves, the upper (bracts) subtending-the spikes or want-
ing; plants monoecious or sometimes dioecious; spikes one-many, either 
wholly staminate, wholly pistillate, or producing both staminate and pis-
tillate flowers in different ends of the same spike; flowers solitary in the 
axils of scales; perianth none; staminate flowers of three (rarely two) 
stamens with filiform filaments; pistillate flowers of a single pistil with a 
style and two or three stigmas, forming an achene enclosed in a sac 
(perigynium) through the orifice of which the stigmas protrude; achenes 
triangular, lenticular, or plano-convex and enclosed in the perigynium or 
rarely rupturing it. (Greek, to cut, on account of the sharp leaves.) 
A vast genus, well represented in our area. The division of genus 
here adopted is that of Kukenthal which is much easier to use though 
more artificial than that adopted for the American species by Mackenzie. 
The illustrations are of glume, perigynium and achene. They are not drawn 
to any particular scale but the parts illustrated are in proportion for that 
species. 
lA. Spike single, terminal ............. ................... ........ Primocarex 
2A. Spikes two or more. 
lB. Spikes sessile, bisexual ... ............ ... ... ..... .... .. Vig.nea 
2B. Spikes peduncled, usually unisexual, sometimes bisexual. 
lC. Stigmas two .. .................. .......... ...... ......... Eucarices distigmaticae 
2C. Stigmas three ..... ... ..................... ....... ... ..... Eucarices tristigmaticae 
lA. Pistillate scales persistent. 
lB. Stigmas two. 
lC. Spike androgynous. 
Primocarex 
lD. Perigynia with rounded base ............. .. 3. C. capitata 
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2D. Perigynia tapering to a stipulate base. 
lE. Beak scabrous, leaves filiform ........ 1. C. nardina 
2E. Beak smooth, leaves flat .......... ........ 2. C. jacobi-peteri 
2C. Spike unisexual ....... ..................................... 4. C. gynocrates 
2B. Stigmas three. 
lC. Perigynia lanceolate with long beak. 
lD. Leaves flat, rhizomes long ....... ............... 6. C. anthoxanthea 
2D. Leaves canaliculate, rhizomes short ..... 7. C. circinata 
2C. Perigynia with short beak or beakless. 
lD. Spike unisexual ............ ............................ 5. C. scirpoidea 
2D. Spike androgynous. 
lE. Perigynia beakless, flat ....... ... ... ... .. .. 8. C. leptalea 
2E. Perigynia with short beaks, trigonous. 
lF. Perigynia obovate. 
lG. Leaves filiform, plant tufted 9. C. filifolia 
2G. Leaves keeled or flat, plant 
with creeping rhizomes ........ 10. C. rupestris 
2F. Perigynia ovate ............ ...... .... ...... 11. C. obtusata 
2A. Pistillate scales early deciduous. 
lB. Spike densely flowered, only lower perigynia reflexed. 
lC. Stigmas two ....... ............................................ . 12. C. pyrenaica 
2C. Stigmas three ........... ....................................... 13. C. nigricans 
2B. Spike few-flowered, perigynia all reflexed in age. 
lC. Perigynia 6-7 mm. long ..................... ........... 14. C. pauciflora 
2C. Perigynia 4-5 mm. long ... ... .................. ........ 15. C. microglochin 
lA. Spikes androgynous. 
lB. Stigmas two. 
Vignea 
lC. Rhizome long, creeping. 
lD. Perigynia not wing-margined. 
lE. Spikes densely aggregated, peri-
gynia inflated ...................................... 16. C. maritima 
2E. Spikes distinct, perigynia not inflated. 
lF. Rootstock s!ender, leaves 1-1.5 
mm. wide .................................. 17. C. stenophylla 
2F. Rootstock stout, leaves 1.5-3 
mm. wide ................................... .... . 19. C. praegracilis 
2D. Perigynia wing-margined .. ............... .... . 18. C. chordorrhiza 
2C. Rhizome short, plants tufted. 
lD. Leaves 4-8 mm. wide ............ ......... .. ..... 20. C. stipata 
2D. Leaves 1-2.5 mm. wide ...... ................ ... 21. C. diandra 
2B. Stigmas three ....................................................... 22. C. macrocephal.a 
2A. Spikes gynaecandrous. 
lB. Margins of perigynia winged. 
lC. Spikes aggregated into a dense head. 
lD. Bracts leaf-like, exceeding the head .... 23. C. athrostachya 
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2D. Bracts shorter than the head. 
lE. Perigynia very conspicuous ....... ... 24. C. madoviana 
2E. P erigynia not conspicuous .............. 26. C. phaeocephala 
2C. Spikes not aggregated into a head. 
lD. Perigynia lanceolate .......... ... ........... : ..... 27. C. crawfordii 
2D. Perigynia ovate. 
lE. Beak of perigynia flattened and ser-
rulate to the tip .... ... ... ... .......... ...... ..... 28. C. aenea 
2E. Beak of perigynia terete, not ser-
rulate toward the tip ..... ......... ........ .. 25. C. praticola 
2B. Margins of the perigynia not winged. 
lC. Perigynia white-puncticulate, beak short. 
lD. Plants tufted, lacking stolons. 
lE. Spikes two to four, congested. 
lF. Leaves 2 mm. wide, fl.at ..... ......... 29. C. lachenalii 
2F. Leaves narrower. 
lG. Culms scabrous, scales yellowish-brown. 
lH. Perigynia distinctly 
· nerved ..... ... ...... ... ..... ....... ... 31. C. neurochleana 
2H. Perigynia almost nerve-
less .................... ..... ............. 30. C. heleonastes 
2G. Culms glabrous or nearly so, scales darker. 
lH. Perigynia many-nerved, 
1.5 mm. wide ... ....... ....... ... .. 32. C. pribylovensis 
2H. Perigynia few-nerved, 
narrow ......... .... ..... .............. 33. C. glareosa 
2E. Spikes four to eight, the lower ones distant. 
lF. Beaks of the perigynia scabrous on the margins. 
lG. Beak and part of perigynia. 
with a distinct hyaline suture38. C. brunnescens 
2G. Beak and perigynia without such suture. 
lH. Perigynia 1.5-1.8 mm. 
long · .... ....................... ......... 37. C. bonanzensis 
2H. Perigynia 2-3 mm. long .. 35. C. canescens 
2F. Beaks of perigynia ~mooth. 
lG. Perigynia about 3 mm. long .. 34. C. mackenziei 
2G. Perigynia much smaller ...... 36. C. lapponica 
2D. Plants loosely tufted, stolons present. 
lE. Spikes androgynous .. ......... ........... .... 39. C. disperma 
2E. Spikes gynaecandrous. 
lF. Spikes aggregated at top of 
culm .. ..... ......... ......... ...... ................ .40. C. tenuiflora 
2F. Spikes at some distance from 
each other .... ..... ................... ......... .41. C. loliacea 
2C. Perigynia not white-puncticulate, beaks long. 
lD. Perigynia br oadest near base. 
lE. Perigynia 2.5-4 mm. long ... .......... . .42. C. stellulata 
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2E. Perigynia 4-4.5 mm. long ................ 43. C. phyllomanica 
2D. Perigynia tapering toward base ... ...... .44. C. laeviculmis 
Eucarices distigmaticae 
lA. Beaks with truncate mouths ............. ..................... 98. C. physocarpa 
2A. Perigynia short-beaked or beakless. 
lB. Lowest bract long-sheathing. 
lC. Sheath 2-4 mm. long with black auricles .. 45. C. bicolor 
2C. Sheaths longer, without black auricles. 
lD. Perigynia white-papillose, dry .............. 47. C. garberi 
2D. Perigynia not or only slightly papil-
lose, fleshy ........ ..... .. .. .. ............................. 46. C. aurea 
2B. Lowest bract sheathless or nearly so. 
lC. Lowest bract shorter than the inflorescence. 
lD. Aphyllopodic, runners present .......... .48. C. bigelowii 
2D. Phyllopodic, runners absent ................ 49. C. lugens 
2C. Lowest bract as long as the inflorescence or longer. 
lD. Spikes ovate, congested at the top of 
the culm .................................................. .. 65. C. enanderi 
2D. Spikes cylindrical or prolonged, the upper ones staminate. 
lE. Culms with lower leaves blade-bearing (phyllopodic). 
lF. Perigynia nerved, ovate. 
lG. Scales acute, spikes slender .. 50. C. kelloggii 
2G. Scales blunt, spikes thicker .. 51. C. hindsii 
2F. Perigynia rounded. 
lG. Scales strongly nerved ........ 52. C. kokrinensis 
2G. Scales not strongly nerved.53. C. aquatilis 
2E. Culms with lower leaves not blade-bearing (aphyllo-
podic). 
lF. Normally high-growing plants. 
lG. Pistillate spikes usually 
erect, long and narrow ........ 54. C. sitchensis 
2G. Pistillate spikes drooping, 
rather short and thick ...... .... 57. C. lyngbyei 
2F. Comparatively low-growing, 3 dm. tall or less. 
lG. Low-growing, spikes few-
flowered ..... ... ..................... ..... 55. C. subspathacea 
2G. Medium-low, spikes many-
flowered ..... .... ......... .... ....... ... .. 56. C. ramenskii 
Eucarices tristigmaticae 
lA. Beaks with truncate mouths. 
lB. Bracts sheathless or nearly so. 
lC. Lower bract foliaceous. 
lD. Terminal spike staminate. 
lE. Spikes more or less approximate .... 60. C. stylosa 
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2E. Spikes distant. 
lF. Scales long-aristate .................... 68. C. macrochaeta 
2F. Scales short-aristate ................... 84. C. magellaniea 
3F. Scales blunt or acute. 
lG. Perigynia ciliate on the margins. 
lH. Pistillate scales cuspi-
date ...... ................................ 69. C. karaginensis 
2H. Pistillate scales merely 
acute ............................. ...... . 88. C. atrofusca 
2G. Perigynia smooth on the margins. 
lH. Culms aphy llopodic. 
ll. Scales with midveins 
reaching the apex and 
sometimes excurrent.. 71. C. spectabilis 
21. Scales with midveins 
obsolete toward the 
apex .............................. 70. C. montanensis 
2H. Culms phyllopodic. 
ll. Spikes linear, long and 
narrow ...... .................... 72. C. nesophila 
21. Spikes oblong, thick 
and short ...................... 73. C. podocarpa 
2D. Terminal spike gynaecandrous. 
lE. Pistillate scales awned or cuspidate. 
lF. Spikes sessile ................................ 59. C. buxbaumii 
2F. Spikes distinctly peduncled ........ 61. C. gmelini 
2E. Pistillate scales not awned or cuspidate. 
lF. Perigynia 5 mm. long, spikes six 
to ten .............................................. 67. C. mertensii 
2F. Perigynia shorter, spikes three to six. 
lG. Perigynia nerved, sparsely 
spinulose on margins ............ 65. C. enanderi 
2G. Perigynia not spinulose on margins. 
lH. Rootstocks long, leaves 
smooth ................................ 62. C. leiophylla 
11. Scales purplish-black with conspicuous hya-
line margins. 
lJ. Culms slender, pe-
rigynia subinflated 58. C. norvegica 
2J. Culms stiff, perigy-
nia flat .................. 63. C. albo-nigra 
21. Scales lacking distinct hyaline margins. 
lJ. Culms scabrous, 
spikes linear ........ 66. C. atratiformis 
2J. Culms glabrous, 
spikes oblong--
ovoid ...................... 64. C. atrata 
2C. Lower bract scale-like. 
lD. Perigynia glabrous .... ........ ...................... 77. C. supina 
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2D. Perigynia pubescent. 
lE. Lower pistillate spikei; on elongated subradical pe-
duncles. 
lF. Loosely caespitose, rootstocks 
thin .............. .. .................................. 74. C. deflexa 
2F. Densely caespitose, rootstocks 
stout ........... .. .... .. ............. .. .............. 75. C. rossii 
2E. Subradical pistillate spikes absent.. 76. C. peckii 
2B. Bracts with distinct sheaths. 
lC. Perigynia pubescent .. .. ................................ .. 78. C. concinna 
2C. Perigynia glabrous ... .. .... ... .. .......... ............... . 
lD. Leaves 0.2-1 mm. wide, canaliculate or involute. 
lE. Lowest bract bladeless .. .... ... ............. 80. C. eburnea 
2E. Lowest bract with a setaceous 
blade ... ........................ ..... .. .................. 79. C. glacial is 
2D. Leaves broader, flat (or canaliculate). 
lE. Pistillate spikes more or less densely flowered, drooping. 
lF. Sheath of lowest bract long, 
tubiform ... ... .... .. ...... ........... ..... ...... 85. C. laxa 
2F. Sheath of lowest bract short, spathiform. 
lG. Lowest bract leaf-like. 
2G. Lowest bract subulate. 
lH. Pistillate scales obtuse. 
ll. Pistillate spikes two to 
ten-flowered ....... .. ....... 81. C. rariflora 
21. Pistillate spikes ten to 
twenty-five flowered .. 82. C. pluriflora 
2H. Pistillate scales cuspidate 
or mucronate ... ... .............. 83. C. limosa 
2E. Pistillate spikes loosely flowered , erect. 
lF. Perigynia nearly beakless ..... .. ... 86. C. livida 
2F. Perigynia long-beaked ... .... ......... 87. C. vaginata 
2A. Beak with bidentate mo•th, the teeth sometimes rather indistinct. 
lB. Leaves not septate-nodulose. 
lC. Perigynia flat, ciliate-serrulate on the margins. 
lD. Perigynia rounded at the base, about as ·long as the scales. 
lE. Pistillate scales cuspidate ... .. ... .... .... 69. C. karaginensis 
2E. Pistillate scales merely acute ...... ... . 88. C. atrofusca 
2D. Perigynia tapering at the base, longer 
than the scales .... ... ..... .. ... ............ .... ... .... .. 89. C. misandra 
2C. Perigynia trigonous, not serrulate or ciliate on the margins. 
lD. Spikes on capillary peduncles, drooping. 
lE. Terminal spike gynaecandrous .... .. 91. C. krausei 
2E. Terminal spike staminate. 
lF. Leaves setiform, involute ...... .. .. 92. C. williamsii 
2F. Leaves flat .. .......................... ... ..... 90. C. capillaris 
2D. Spikes short on short peduncles, erect. 
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lE. Beak of perigynia as long as the 
body, curved ...................................... 93. C. flava 
2E. Beak of perigynia short, erect ....... . 94. C. oederi 
2B. Leaves septate-nodulose. 
lC. Teeth of beak subulate, 1 mm. long ............ 100. C. atherodes 
2C. Teeth of beak shorter. 
lD. Pistillate spikes 1-2 cm. long. 
lE. Leaves flat, channeled toward the 
base .......... ........... .................. .... .. ......... 99. C. membranacea 
2E. Leaves involute ...................... ...... ...... 96. C. rotundata 
2D. Pistillate spikes 5-7 cm. long. 
lE. Perigynia horizontal ...... .................... 97. C. rhyncophysa 
2E. Perigynia ascending .......................... 95. C. rostrata 
1. C. nardina Fr. Hepburn Sedge 
C. hepburnii Boott. 
Densely caespitose; culms 2-15 cm. tall, slender, wiry, not exceeding 
the leaves; leaves setaceous, stiff, erect or recurving, about 0.25 mm. wide; 
spike 5-15 mm. long, bractless; scales reddish-brown with straw-colored 
center; perigynia five to fifteen, 3.5-4.5 mm. long, biconvex or plano-
convex, light-colored with some brown at the apex, sharp-edged, serru-
late above; achenes lenticular or triangular, brown, apiculate; stigmas 
two or three. 
Central Alaska-Alta.-Colo.-Wash. (Fig. 211.) 
2. C. jacobi-peteri Hult. Anderson Sedge 
Plants caespitose; culms 3-10 cm. tall, usually curved; leaves longer 
than the culm, flat, 1-1.5 mm. wide, usually curved; spikelet 4-11 mm. 
long, without bracts; scales acute or acuminate, brownish with greenish 
midrib, as long or nearly as long as the perigynia; perigynia decidedly 
stipitate, about 2.5 mm. long, brownish at tip; achenes lenticular, about 
1.5 mm. long. 
Known only from Tin City. (Fig. 212.) 
3. C. capita ta L. Capitate Sedge 
Loosely caespitose; rootstocks slender, ascending obliquely, culms 
10-35 cm. tall, erect; leaf-blades 0.5 mm. or less wide, filiform, involute; 
spike 4-10 mm. long, bractless; scales brown with hyaline apex and mar-
gins, the staminate narrower, more acute and lighter colored; perigynia 
six to twenty-five, 2- 3 mm. long, plano-convex, sharp-edged, broad-mar-
gined; achenes yellowish-brown, lenticular. 
Bering Strait region through central Alaska. Distribution circum-
polar and in S. Am. (Fig. 213.) 
4. C. gynocrates Wormskj. Northern Bog Sedge 
Stoloniferous, stolons long, 1 mm. thick; culms 4-30 cm. long, stiff, 
obtusely triangular; leaves 0.5 mm. wide, involute, stiff; spike staminate, 
pistillate or androgynous, 5-15 mm. long, brownish with hyaline margins; 
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perigynia four to ten, 3-3.5 mm. long, ascending, spreading, or reflexed, 
often curved toward the tip, yellowish or dark, finely nerved dorsally, 
serrulate above, hyaline at the mouth; achenes lenticular, 1.5 mm. long, 
yellowish-brown, shining. 
Throughout most of our area-Greenl.-N. Y.-Colo.-B. C.-Siberia. 
(Fig. 214.) 
5. C. scirpoidea Michx. Northern Single-spike Sedge 
C. stenochleana (Holm.) Mack. 
Rootstocks creeping, dark reddish-purple; culms 1-5 dm. tall, stiff, 
roughened above; leaves 1-3 mm. wide, flat or canaliculate; spike dio-
ecious, 1-3 cm. long, 3-7 mm. thick, often with a leaf-like bract 3-50 mm. 
long 5-50 mm. below the spike; pistillate scales brownish or blackish, 
with hyaline margins and lighter center, often more or less hairy on the 
back and with ciliate margins; perigynia compressed-triangular, dark-
colored, short white-pubescent; achenes 1.5-2 mm. long, yellowish-brown. 
A variable species of circumpolar distribution found throughout our 
area. (Fig. 215.) 
6. C. anthoxanthe~ Presl. 
Rootstocks rather long, scaly; culms 5-35 cm. tall, roughened above; 
leaves 1.5-2.5 mm. wide, erect or recurved; spike usually pistillate, some-
times androgynous or staminate, bractless; lower scales cuspidate or 
awned, the upper obtuse, chestnut-brown with one- to three-nerved lighter 
or greenish center; perigynia four to fourteen, about 4 mm. long, 1.5 mm. 
wide, compressed triangular, yellowish-green, many-nerved, achenes 
about 1.5 x 1 mm., triangular. 
Grassy banks, Aleutian and Pribylof Islands.-B. C. (Fig. 216.) 
7. C. circinata C. A. Mey. Coiled Sedge 
Densely caespitose; culms 5-20 cm. long, erect or more often recurved; 
leaves about 0.5 mm. wide, involute-filiform, curved, stiff; spike andro-
gynous, 15-30 mm. long, bractless; lowest scale cuspidate, the upper 
obtuse, reddish-brown with hyaline apex and margins; perigynia 4.5-6 
mm. long, narrow, erect-ascending, obscurely compressed-triangular, 
straw-colored with some reddish-brown below the hyaline-tipped beak, 
serrulate; achene 2.5-3 mm. long, obtusely triangular. 
Near the coast, Aleutian Islands-Wash. (Fig. 217.) 
8. C. leptalea Wahl. Bristle-stalked Sedge 
Caespitose; culms filiform, 1-5 dm. tall; leaves very narrow; spike 
androgynous, 4-15 mm. long, 2-3 mm. thick, bractless; staminate flowers 
few-many, their scales connate below; perigynia one to ten, 2.5-5 mm. 
long, thick, yellowish or light green, striate; lowest scale cuspidate, the 
upper usually obtuse; achenes 1.5-2 mm. long, triangular with concave 
sides below, yellowish or brownish, shining. 
Bogs, central Alaska-Labr.-Fla.-Texas-Colo. (Fig. 218.) 
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9. C. filifolia Nutt. Thread-leaved Sedge 
Densely caespitose, culms slender, stiff, 8-30 cm. tall; leaves acicular, 
involute, stiff, 3-20 cm. long, 0.25-0.5 mm. wide; spike 1-3 cm. long, bract-
less, the upper half staminate; scales usually obtuse, light reddish-brown 
with broad hyaline margins; perigynia five to fifteen, 3-35 mm. long, ob-
tusely triangular, dull whitish or straw-colored, darker above, obscurely 2-
ribbed; beak truncate, hyaline; achenes 2.25-3 mm. long, triangular. 
Yukon-Man.-N. Mex.-eastern Ore. 
10. C. rupestris All. Rock Sedge 
Loosely caespitose and stoloniferous; culms 4-15 cm. tall, wiry; leaves 
1-3 mm. wide, spreading or recurving, canaliculate, stiff; spike 1-2 cm. 
long, bractless; scales thin, chestnut-brown with hyaline margins and 
lighter center; perigynia three to eight, 3-4 mm. long, triangular, green-
ish straw-colored tinged brownish, shining, two-keeled; achenes 2.25 mm. 
long, triangular, dark chestnut-brown, short-apiculate. 
Alpine-arctic; circumpolar. Rare in our area. 
11. C. obtusata Lilj. 
Rootstocks long-creeping, slender, purplish-black; culms 6-20 cm. 
tall, scattered, or two or three together; leaves channeled, 1-1.5 mm. wide; 
spike 5-12 mm. long, bractless; scales acuminate or cuspidate, thin, light 
brownish with hyaline margins and lighter midvein; perigynia one to 
six, 3-3.5 mm. long, dark chestnut or blackish brown, shining; beak 
obliquely cut, bidentulate, hyaline-tipped; achene 1.75 mm. long, trian-
gular and with prominent ridges, light yellowish-brown. 
Central Alaska-Man.-S. Dak.-N. Mex.-B. C.-Eurasia. (Fig. 
219.) 
12. C. pyrenaica Wahl. 
C. pyrenaica Wahl ssp. micropoda 
C. micropoda C. A. Mey. 
Pyrenean Sedge 
(C. A. Mey) Hult. 
Densely caespitose; culms slender, 3-25 cm. tall; leaves 0.25-1.5 mm. 
wide, channeled; spike androgynous, 5-20 mm. long, 3-5 mm. thick, 
bractless; scales blackish-chestnut to straw-color, with hyaline margins; 
staminate flowers inconspicuous; perigynia .ten to many, brownish above, 
lighter at the base, shining; achenes 1.25-1.5 mm. long, light brown. 
Aleutian and Pribylof Islands eastward; circumboreal. (Fig. 220.) 
13. C. nigricans C. A. Mey. Blackish Sedge 
Loosely caespitose; culms 5-30 cm. tall, striate, rather stiff; leaves 
1.5-2 mm. wide; spike androgynous, 8-15 mm. long, bractless; staminate 
scales persistent, reddish-brown, becoming straw-colored; pistillate scales 
deciduous, dark brown; staminate flowers conspicuous; perigynia several 
to fifty, 3.5-4 mm. long, exceeding the scales, jointed to the rachis, de-
flexed at maturity; compressed-triangular, yellowish to brownish, the 
orifice hyaline; achenes 1.5-2 mm. long, triangular, yellowish-brown. 
Aleutian and Commander Islands-Colo.-Calif. (Fig. 221.) 
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14. C. pauciflora Light£. Few-flowered Sedge 
Rootstocks long, slender; culms 5-60 cm. tall, stiff; leaves 0.75-1.5 mm. 
wide, involute or channeled; spike androgynous, bractless; scales acutish, 
light-colored, the pistillate early deciduous; perigynia one to six, 6-7 mm. 
long, soon reflexed, light green, soon becoming straw-color or brownish, 
finely striate; achene about 2 mm. long, triangular with concave sides 
near the base, usually convex above; stigmas three, short. 
Muskegs, Pacific Coast of Alaska; circumboreal. (Fig. 222.) 
15. C. microglochin Wahl. False Uncinia 
Rootstocks long, slender; culms 5-25 cm. tall, stiff; leaves about 0.5 
mm. wide, involute, light green with blunt tip; spike androgynous, 7-14 
mm. long, bractless; scales light chestnut brown, sometimes with lighter 
margins and center; perigynia three to twelve, 4-6 mm. long, about 1 mm. 
wide, bright brownish-green or straw-color, finally reflexed, the orifice 
oblique; achenes about 2.5 mm. long, triangular, yellowish-brown. 
Bering Sea through central Alaska; circumpolar. (Fig. 223.) 
16. C. maritima Gunner. Curved Sedge 
C. incurva Light£. 
Rootstocks long, forking; culms solitary or a few together, 2-16 cm. 
long, stiff, usually more or less curved; leaves 2-10 cm. long, 1-2 mm. 
wide, involute above, erect or recurved-spreading; spikes four to twekre, 
in a dense head 6-12 mm. long, bractless; staminate flowers inconspicu-
ous; perigynia 3.25-4 mm. long, longer than the scales, plano-convex, 
slightly inflated, shaded light yellowish-brown to brownish-black, sharp-
edged, sparingly serrulate on and near the beak; achenes 1.5 mm. long, 
lenticular, brownish. 
Near the coast and in tundra, arctic-southeastern Alaska; circum-
polar. (Fig. 224.) 
17. C. stenophylla Wahl ssp.eleocharis (Bailey) Hult. 
Involute-leaved Sedge 
C. eleocharis Bailey. 
Rootstocks long, slender, culms one or a few together, 3-20 cm. tall, 
slender, stiff; leaves 1-1.5 mm. wide, involute above; spikes few, aggre-
gated into a head 7-15 mm. long; bracts ovate, cuspidate; scales slightly 
exceeding the perigynia, brownish with wide hyaline margins; perigynia 
one to eight to a spike, 2.5-3 mm. long, slightly elevated and serrulate 
near and along the beak; achenes lenticular, about 1.75x1.5 mm. 
Yukon-Slave Lake-Man.-Iowa-N. Mex.-E. Ore. The full species 
is circumboreal. 
18. C. chordorrhiza Ehrh. Creeping Sedge 
Old culms prostrate, producing fertile culms 1-3 dm. tall terminally 
and from upper nodes, sterile culms from the lower nodes; leaves about 
1 mm. wide, slightly scabrous, canaliculate; acute or acuminate, light 
brown with hyaline margins and lighter center; perigynia '2.5-3.5 mm. 
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long, concealed by the scales, thick plano-convex, brownish, shining, 
strongly nerved, sharp-edged; achenes lenticular, 1.75-2 mm. x 1.25 mm., 
thick, brownish, punctate. 
Collected on Buckland River; circumboreal. (Fig. 225.) 
19. C. praegracilis W. Boott. Clustered Field-sedge 
Rootstocks long, stout, black; culms 20-75 cm. tall, roughened above; 
leaves 1.5-3 mm. wide, flat or channeled; spikes five to fifteen, 4-8 mm. x 
4-6 mm. in a head 1-5 cm. long; bracts none or one or two; scales acute 
or cuspidate, nearly concealing the perigynia, dull brownish with hyaline 
margins; perigynia plano-convex, smooth, dull blackish with age, 3-4 mm. 
long, 1.5 mm. wide, nerved dorsally, the margins sharp; beak about 1 mm. 
long, serrulate, obliquely cut and hyaline at orifice; achenes 1.25 mm. long, 
lenticular. 
Yukon-Sask.-Man.-Kans.-Mex.-L. Calif. 
20. C. stipata Muhl. Awl-fruited Sedge 
Caespitose; culms 3-12 dm. tall, sharply triangular, erect, weak, flat-
tened in drying; leaves 4-10 mm. wide, flat, flaccid, serrulate on the mar-
gins near the apex; spikes many, yellowish-brown, in a compound head 
3-10 cm. long, 10-25 mm. thick; lowest bract setiform, up to 5 cm. long, 
or lacking; scales acuminate or cuspidate, brownish or hyaline; staminate 
flowers inconspicuous; perigynia 4-5 mm. long, plano-convex, thick, 
yellowish, strongly nerved, sharp-edged; beak 2-2.5 mm. long, serrulate, 
tipped reddish-brown; achenes 1.5-2 x 1.25-1.75 mm., plump. 
Eastern Asia-coast of Alaska-Newf.-N. C.-Calif. (Fig. 226.) 
21. C. diandra Schk. Lesser Panicled Sedge 
Caespitose; culms 3-7 dm. tall, stiff, roughened on the edges; leaves 
1-2.5 mm. wide; spikes many, in a brownish head 2-5 cm. long; bracts 
short, subulate, often absent; scales acute or cuspidate, brownish with 
hyaline margins and lighter midrib; staminate flowers inconspicuous; 
perigynia 2-2.75 mm. long, strongly biconvex, brown, shining, few-nerved 
dorsally, sharp-edged and serrulate above; achenes lenticular. 
Wet meadows, central Alaska east and south. Circumboreal and in 
New Zealand. (Fig. 227.) 
22. C. macrocephala Willd. ssp. anthericoides (Presl.) Hult. 
Large-headed Sedge 
Perpendicular rootstocks from long, deep, horizontal ones; culms 
15-35 cm. tall, stiff, stout; leaves 4- 8 mm. wide, the margins minutely 
serrulate; heads 4-6 x 2.5-5 cm., composed of numerous scarcely distin-
guishable spikes about 1.5 cm. long; bracts variable, sometimes highly 
developed; scales acuminate to awned, striate, brownish with green center 
and hyaline margins; perigynia 10-15 x 4-6 mm., thick, shining, strongly 
nerved, the margins winged and serrulate; beak 4-7 mm. long, bidentate; 
achenes 4 x 2.5 mm., triangular, constricted in the middle. 
Along the coast, Alaska-Calif. Main species in eastern Asia. 
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23. C. athrostachya Olney. Slender-beaked Sedge 
Caespitose with short rootstocks; culms 5-60 cm. tall; leaves 1.5-3 mm. 
wide; spikes 4-20, ovoid, 4-10 mm. long, in a head 1-3 cm. long; lower 
bracts elongated and exceeding the head, dilated and hyaline-margined 
at the base; scales acute to cuspidate, brownish with hyaline margins and 
green center; staminate flowers inconspicuous; perigynia ascending, ovate-
lanceolate, thin, 3-4 mm. long, wing-margined, serrulate above; achenes 
lenticular; stigmas two. 
Southeastern Alaska-Sask.-Colo.-Calif. (Fig. 228.) 
24. C. macloviana d'Urv. ssp. pachystachya (Cham.) Hult. 
Thick-headed Sedge 
C. pachystachya Cham. 
Densely caespitose, culms 3-10 dm. tall, striate; leaves 2-4 mm. 
wide, flat; spikes four to twelve, 5-8 x 4-6 mm., in a dense head 10-25 mm. 
long; bracts scale-like or the lower awned; scales acute, brown or black-
ish, often with lighter midrib; staminate flowers inconspicuous; perigynia 
six to twenty to a spike, 4.5-6.5 mm. long, appressed, plano-convex, wing-
margined, serrulate, light-colored; beak brownish, bidentulate; achenes 
1.5-2 mm. long, lenticular, yellowish-brown; stigmas two. 
Central Alaska-Greenl.-Que.-Colo.-Calif. (Fig. 229.) 
25. C. praticola Rydb. Meadow Sedge 
Caespitose; culms 2-7 dm. tall; leaves 1-3.5 mm. wide, flat, light 
green; spikes two to seven, 6-16 x 4-6 mm., in a flexuous head 15-50 mm. 
long; bracts scale-like, the lowest often cuspidate; scales acutish,, tinged 
reddish-brown with silvery-hyaline margins; staminate flowers inconspicu-
ous; perigynia six to twenty to a spike, 4.5-6.5 mm. long, appressed, plano-
convex, wing-margined, serrulate, light-colored; beak brownish, bidentu-
late; achenes 1.5-2 mm. long, lenticular, yellowish-brown; stigmas two. 
Central Alaska-Greenl,_:_Que.-Colo.-Calif. (Fig. 230.) 
26. C. phaeocephala Piper. Mountain Hare Sedge 
Caespitose with densely matted rootstocks; culms 1-3 dm. tall, stiff; 
leaves 1.5-2 mm. wide, canaliculate or involute; spikes two to five, occa-
sionally up to seven, 6-12 x 5-8 mm., in a head 12-25 mm. long; lowest 
bract sometimes developed; scales acute, covering the perigynia, dark 
with hyaline margins and lighter midvein; staminate flowers conspicuous; 
perigynia 4-6 mm. long, oblong-ovate, plano-convex, brownish, strongly 
veined dorsally, wing-margined, minutely serrulate; beak 1 mm. long; 
achenes 1.5x1 mm., lenticular, brownish. 
Reported from Glacier Bay-B. C.-Alta.-Colo.-Calif. 
27. C. crawfordii Fern. Crawford Sedge 
Densely caespitose; culms 1-6 dm. tall, stiff; leaves 1-3 mm. wide; 
spikes three to twelve, densely-flowered, in a head 12-25 mm. long; lower 
bracts setaceous; scales acute or acuminate, light brown with greenish 
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center; staminate flowers inconspicuous; perigynia numerous, about 4 nim. 
long, thin, distended over the achene, brownish, winged, serrulate above; 
beak bidentate, r eddish-brown at the tip; achenes about 1 mm. long, 
lenticular with prominent beak. 
Central Alaska-Newf.-N. Jer.-Mich.-Wash. (Fig. 231.) 
28. C. aenea Fern. Fernald Hay-Sedge 
Caespitose; culms 3-12 dm. tall, nodding; leaves 2-4 mm. wide, fl.at, 
weak; spikes four to ten, 7-25 x 5-7 mm., in a fl.exuous, moniliform or 
loose head 35-70 mm. long; lower bracts cuspidate, the upper scale-like; 
scales acute or acuminate, dull or yellowish brown with hyaline margins 
and three-ribbed green center; perigynia 4-5 x 2 mm., nearly concealed 
by the scales, concavo-convex, dull green or brownish, nerved dorsally, 
delicately serrulate above; achenes 2 x 1.5 mm., dull yellowish-brown. 
Circle Hot Springs-Labr.-Newf.-N. Y.-S. Dak.-B. C. (Fig. 
232.) 
29. C. lachenalii Schk. 
C. bipartata All. 
C. lago-pina Wahl. 
Arctic Hare's-foot Sedge 
Loosely caespitose, rootstocks short, brownish; culms 5-30 cm. tall, 
slender, erect or curving; leaves 1-3 mm. wide; spikes two to five, dark 
brown, 5-10 mm. long in a head 1-2 cm. long; bracts scale-like; scales 
obtuse, keeled, chestnut-brown with hyaline margins and yellowish-
brown center; perigynia 2-3.5 mm. long, appressed-ascending, plano-
convex, several-nerved, sharp-edged; achenes about 1.5 mm. long. 
Arctic-alpine situations; circumpolar. (Fig. 233.) 
30. C. heleonastes Ehrh. Hudson Bay Sedge 
Loosely caespitose with long slender rootstocks; culms slender, stiff, 
15-35 cm. tall; leaves 1-2 mm. wide, fl.at or involute; spikes two to four, 
4-7 x 4-6 mm. in a head 8-18 mm. long; bract scale-like, sometimes cus-
pidate; scales thin, keeled, reddish-brown with narrow hyaline margins 
and lighter center; perigynia five to ten to a spike, 2.5-3 mm. long, 1.25 
mm. wide, plano-convex, thick, blunt-edged, faintly nerved; beak 0.5 mm. 
long, cleft dorsally; achenes lenticular, 1.5x1 mm. 
Known from Kusilof; circumboreal but local. 
31. C. neurochlaena Holm. Northern Clustered Sedge 
Caespitose in small clumps; rootstocks very slender; culms scabrous, 
slender, weak, often curved, 15-25 cm. long; leaves canaliculate, 0.75-1.5 
mm. wide; spikes two to four, the terminal one gynaecandrous, 7-12 mm. 
long, the lower usually pistillate and shorter; scales distinctly hyaline-
margined; perigynia distinctly nerved. 
Yukon and N. W. Territories. 
32. C. pribylovensis Macoun. Pribylof Sedge 
Loosely caespitose; culms 2-4 dm. tall, stiff or slightly flexuous; leaves 
1-2.5 mm. wide, flat, thickish; spikes three to four, the terminal gynaecan-
FLORA OF ALASKA 153 
drous, 7-12 mm. long, the lateral usually pistillate and shorter, in a head 
12-20 mm. long; scales keeled, deep brown with wide hyaline margins and 
straw-colored center; perigynia ten to thirty to a spike, 2.5-3 x 1.5 mm., 
light yellowish-green; achenes lenticular, about 2 mm. long. 
Aleutian Islands and islands in Bering Sea. (Fig. 234.) 
33. C. glareosa Wahl. Weak Clustered Sedge 
Loosely caespitose; rootstocks long, slender; culms 10-25 cm. tall, 
smooth, brownish; leaves 0.5-1.5 mm. wide, canaliculate; spikes two or 
three, the terminal gynaecandrous, 7-12 mm. long, 2 mm. wide, the lateral 
pistillate and shorter, in a head 12-19 mm. long; bracts usually scale-like; 
scales thin, keeled, brownish with hyaline margins; perigynia narrow, 
about 3.5 mm. long, plano-convex, brownish above, lighter below; achenes 
lenticular, nearly filling the perigynia. 
Coastal regions; circumpolar. (Fig. 235.) 
34. C. mackenziei Kretch. Norway Sedge 
C. norvegica Willd. not Retz. 
Rootstocks long, slender; culms 10-45 cm. tall, smooth; leaves 1-3 mm. 
wide, flat, thin, soft, yellowish-green; spikes three to six, the terminal 
gynaecandrous, 1-2 cm. long, the lateral gynaecandrous or pistillate, 
5-15 mm. long, in a head 15-55 mm. long; bracts scale-like, the lowest often 
setaceous-pointed; scales light reddish-brown with hyaline margins and 
lighter center; perigynia five to twenty to a spike 2.5-3.3 mm. long, plano-
convex, thick, glaucous-green, white-puncticulate, striate; achenes about 
2 mm. long, lenticular, filling the perigynia. 
Along the coast; circumboreal. (Fig. 236.) 
35. C. canescens L. Silvery Sedge 
Caespitose, the rootstocks short; culms 2-8 dm. tall, erect; leaves 
flat, 2-4 mm. wide, shorter than the culm; spikes four to eight, 3-12 mm. 
long, in a cluster 2-15 cm. long; bracts scale-like, the lowest often pro-
longed into a bristle; scales hyaline with greenish center and somewhat 
brow~-tinged when mature; perigynia 1.8-2.8 mm. long, plano-convex, 
gray-green or yellowish-brown, white-puncticulate, rough or minutely 
serrulate near the apex, brownish-tinged at mouth; achenes lenticular, 
1.5 mm. long, yellowish-brown. 
Common in swamps and bogs; circumboreal. (Fig. 237.) 
36. C. lapponica 0. F. Lang. Lapland Sedge 
Resembles C. canescens but is less distinctly tufted, the culms and 
leaves are more slender, the spikes are smaller and fewer-flowered, and 
the perigynia are smooth and not serrulate on the margins. 
Bering Sea and central Yukon regions; circumpolar and more arctic 
in distribution than C. canescens. 
37. C. bonanzen'sis Britt. Yukon Sedge 
Caespitose; rootstocks long, slender; culms 25-45 cm. tall, stiff, with 
concave sides; leaves 2-3 mm. wide, flat; spikes about seven, 5-14 x 4 
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mm., the lower distant; lowest bract 15-30 mm. long, the upper scale-
like; scales thin, keeled; staminate flowers conspicuous in terminal spike; 
perigynia small, about 1.5x1 mm., exceeding the scales, dark straw-
colored, white-puncticulate, strongly nerved dorsally, sharp-edged; 
achenes about 1.25 mm. long. 
Yukon and Siberia. 
38. C. brunnescens (Pers.) Poir. Brownish Sedge 
Caespitose, rootstocks short; culms 7-70 cm. tall, slender, lax; leaves 
long, 1-2.5 mm. wide, roughened toward the apex; spikes five to ten, 
mostly gynaecandrous, scattered, the lateral 3-7 mm. long, the terminal 
up to 13 mm. long; lowest bract prolonged, the upper scale-like; scales 
white-hyaline with greenish center and usually more or less tinged with 
brown; perigynia 2-2.5 mm. long, appressed-ascending, plano-convex, 
greenish or brownish, puncticulate, nerved, finely serrulate above; beak 
bidentate; achenes lenticular. 
Pacific coastal and Alaskan Range districts; circumboreal. (Fig. 238.) 
39. C. disperma Dewey. Soft-leaved Sedge 
Loosely caespitose; culms 1-6 dm. tall, slender, weak; leaves 0.75-2 
mm. wide, soft, thin; spikes two to four, in a cluster 15-25 mm. long; 
bracts setaceous, less than 1 cm. long; scales acuminate or mucronate, 
white-hyaline with greenish midrib; staminate flowers one or two, incon-
spicuous, perigynia one to six to a spike, 2.25-3 mm. long, biconvex, light 
or yellowish-green, often darker with age, finely nerved; achenes about 
1.75 mm. long, lenticular, brownish-yellow, shining, filling the perigynia. 
Yukon valley and Pacific coastal districts; circumboreal. (Fig. 239.) 
40. C. tenuiflora Wahl. Sparse-flowered Sedge 
Loosely caespitose; culms 15-60 cm. tall, slender; leaves 0.5-2 mm. 
wide, soft, flat or canaliculate; spikes two to four, 4-9 x 3-6 mm., whitish, 
in a head 6-12 mm. long; bracts scale-like or the lower prolonged; scales 
obtuse with a three-nerved center; staminate flowers inconspicuous; 
perigynia three to fifteen in a spike, 3-3.5 mm. long, concealed by the 
scales, greenish-white, obscurely nerved; achenes about 2x1.5 mm., len-
ticular, light brown. 
Sphagnum bogs, not common; circumboreal. (Fig. 240.) 
41. C. loliacea L. 
Loosely caespitose with long, slender stolons; culms 15-40 cm. long, 
slender, weak; leaves 0.5-2 mm. wide, flat, soft; spikes two to five, in a 
cluster 1-3 cm. long, lowest bract up to 8 mm. long, the upper scale-like; 
scales keeled, thin, hyaline; staminate flowers inconspicuous; perigynia 
three to eight to a spike, 2.5-3 mm. long, thick, plano-convex, light green, 
white-puncticulate, finely ribbed, beakless; achenes lenticular, 1.75 mm. 
long. 
Central Alaska-Alta.-B. C.-also Eurasia. (Fig. 241.) 
42. C. stellulata Good. Little Prickly Sedge 
Caespitose; culms wiry, 15-35 cm. tall; leaves 1-2 mm. wide, flat or 
canaliculate; spikes two to four, the terminal gynaecandrous, the lateral 
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usually pistillate, in a head 1-3 cm. long; lower bract often cuspidate, the 
upper scale-like; scales light brown with wide hyaline margins and green 
midrib; perigynia three to ten to a spike, 2.5-3.25 mm. long, exceeding the 
scales, spreading, thick, nerved dorsally, sharp-edged, serrulate toward 
and on the bidentate beak; achene about 1.5 mm. long, lenticular, yellow-
ish-brown. Reports of C. echinata Murr., C. leersii Willd. and C. muricata 
L. from Alaska all refer to this species. 
Aleutian Islands; probably more or less circumboreal. (Fig. 242.) 
43. C. phyllomanica W. Boott. Coastal Stellate Sedge 
Caespitose from slender creeping rootstocks; culms 2-6 dm. tall; 
leaves 1.75-2.75 mm. wide, flat or canaliculate; spikes three to four, bur-
like, in a head 15-25 mm. long, the terminal gynaecandrous, the lateral 
often pistillate; lowest bract setaceous, the upper scale-like; scales obtuse, 
light brown with hyaline margins and gi;een center; perigynia eight to 
fifteen to a spike, 3.75-4.5 mm. long, piano-convex, thick, light-colored, 
striate, tapering into a serrulate beak; achenes about 2 mm. long, yellowish. 
Southern Alaska-Calif. (Fig. 243.) 
44. C. laeviculmis Meinsh. Smooth-stemmed Sedge 
Caespitose with short, slender rootstocks; culms slender, 3-7 dm. 
tall; leaves 1-2 mm. wide, flat, weak; spikes three to eight, the terminal 
gynaecandrous, the lateral pistillate, the upper approximate, the lower 
distant, 3-10 mm. long; lowest bract 15-50 mm. long, the upper reduced; 
scales ovate, hyaline with conspicuous green midrib; perigynia three to 
ten to a spike, 2.5-4 mm. long, light or yellowish-green, sharp-edged, ser-
rulate above, tawny-tipped; achenes 1.25-1.75 mm. long, lenticular, 
brownish. 
Seward Peninsula-Mont.-Calif. (Fig. Z44.) 
45. C. bicolor All. Two-color Sedge 
Loosely caespitose and stoloniferous; culms 5-20 cm. tall, roughened 
above; leaves 3-6 cm. long, 1-2.5 mm. wide; spikes two to five, the terminal 
gynaecandrous, the lateral pistillate, 5-10 mm. long; lower bract short-
sheathing, leaf-like; the upper scale-like; scales obtuse or mucronate, 
dark with yellowish-green center; perigynia 2-2.5 long, appressed-ascend-
ing, glabrous, glandular-roughened, ribbed; achenes lenticular, yellowish-
brown, puncticulate. 
Southern half of our area; circumboreal. (Fig. 245.) 
46. C. aurea Nutt. Gold-fruited Sedge 
Loosely caespitose and stoloniferous; culms 5-55 cm. tall; leaves 
2-4 mm. wide; terminal spike staminate, 3-10 mm. long, occasionally with 
a few perigynia; lateral spikes three to five, pistillate, 4-20 mm. long, the 
lowest on nearly basal peduncles 3-8 cm. long; bracts leaf-like, sheathing; 
scales light reddish-brown with hyaline margins and a wide light center; 
perigynia 2-3 mm. long, flattened-oval, translucent, fleshy, puncticulate, 
coarsely ribbed; achenes lenticular, brownish, minutely puncticulate. 
Central Alaska-Newf.-Pa.-Nebr.-N. Mex.-Calif. (Fig. 246.) 
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47. C. garberi Fern. ssp. bifaria Fern. Garber Sedge 
C. hassei Am. auct. 
Loosely caespitose and stoloniferous; culrns 5-70 cm. tall; leaves 
2-4 mm. wide, flat above, channeled below; terminal spike gynaecandrous 
or staminate, 6-20 mm. long; lateral spikes three to five, pistillate, 7-25 
mm. long, the lower on long, rough peduncles; lower bracts short-sheath-
ing; scales brown with hyaline margins and prominent light center; 
perigynia 2.5-3 mm. long, flattened-suborbicular, whitish, minutely granu-
lar; achenes lenticular, 1.5 mm. long, brown, puncticulate. 
Southern half of our area-Alta.-B. C. also near mouth of St. 
Lawrence R. (Fig. 247.) 
48. C. bigelowii Torr. Bigelow Sedge 
C. concolor R. Br. 
Stoloniferous, the stolons horizontal or ascending; culrns 1-4 dm. 
tall, rather stout and stiff; leaves 2-8 mm. wide, flat; terminal spike stami-
nate, 5-25 mm. long; lateral spikes one to six, pistillate or the upper 
androgynous, 5-30 mm. long; lowest bract leaf-like, black-auricled, the 
upper reduced and scale-like; scales brownish-black with narrow hyaline 
margins and lighter midrib; perigynia 2.5-3.5 mm. long, biconvex, light 
green, usually purplish-black blotched above, two-ribbed, short-beaked, 
the orifice entire; achenes lenticular, 1.5-2 mm. long. 
Most of our area; circumboreal. (Fig. 248.) 
49. C. lugens Holm. 
Densely caespitose; culms 2-5 dm. tall; leaves 1-2.5 mm. wide, chan-
neled and with revolute margins; terminal spike staminate, 10-25 mm. 
long; lateral spikes two to three, pistillate or occasionally one of them 
androgynous, 8-25 mm. long; lowest bract 5-30 mm. long, black-auricled, 
the upper reduced to auricles; scales blackish with lighter margins and 
midrib; perigynia 1.5-2.5 mm. long, appressed plano-convex, straw-color 
below, dark above, beak short, purple-black; achenes lenticular, dark, 
filling the perigynia. · 
Bering Sea region-Mack. (Fig. 249.) 
50. C. kelloggii W. Bott. Kellogg Sedge 
Caespitose with very short ascending stolons; culrns slender, 2-7 dm. 
tall, leaves 1.5-3 mm. wide; terminal spike staminate, 1-4 cm. long; 
lateral spikes three to five, pistillate, 15-35 mm. long, lowest bract leaf-
like,' the upper reduced; scales dark with hyaline margins and light cen-
ter; perigynia numerous, appressed-ascending, 1.5-3 mm. long, flattened 
biconvex, light green, granular, the beak usually black-tipped; achenes 
1 mm. long, lenticular, blackish. , 
Pacific Coast regions-Alta.-Colo.-Calif. (Fig. 250.) 
51. C. hindsii C. B. Clarke. Hinds Sedge 
Caespitose with short or long branching rootstocks; culms 1-5 dm. 
tall; leaves 1.5-3 mm. wide; terminal spike staminate, 15-35 mm. long; 
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lateral spikes pistillate, 1-4 cm. long; lowest bract leaf-like, the upper 
reduced; scales purplish-black with lighter center; perigynia numerous, 
2-3.5 mm. long, flattened biconvex, yellowish-gre.en, ribbed, two-edged, 
papillate; beak usually black-tipped; achenes lenticular, brownish-black, 
1.5 mm. long, granular. 
Near the coast, Aleutian Islands-Calif. (Fig. 251.) 
52. C. kokrinensis Porsild. Kokrines Mountain Sedge 
Loosely caespitose; culms 25-35 cm. tall, erect, exceeding the leaves, 
somewhat flattened; leaves about 2 mm. wide, flat; spikes cylindrical, 
1-2 cm. long, erect, usually four, the terminal gynaecandrous, the lateral 
pistillate but generally with a few staminate flowers at the apex, the 
upper three closely aggregated; uppermost bract equaling, the lower 
exceeding the inflorescence; scales black with conspicuous greenish mid-
vein reaching to the apex; perigynia flattened on one side, nerveless, pale 
grayish-green, smooth; beak very short. May be a hybrid. 
Kokrines Mountains. 
53. C. aquatilis Wahl. Water Sedge 
Rootstocks sending out long horizontal scaly stolons; culms caespitose, 
3-7 dm. tall, slender, sharply triangular, reddened at the base; leaves 
2-5 mm. wide; staminate spikes one or two, slender, 1-5 cm. long; pistillate 
or androgynous spikes two to four, sessile or short-peduncled, 1-4 cm. 
long; bracts leaf-like, the lower exceeding the culm; scales obtuse to 
acuminate, blackish or reddish-brown, one-nerved with light center; 
perigynia about 2.5 mm. long and half as wide, biconvex, puncticulate, 
glandular-dotted, two-ribbed; achenes lenticular, stigmas two. 
A circumboreal species found in most of our area. (Fig. 252.) 
54. C. sitchensis Prescott. Sitka Sedge 
Caespitose; rootstocks short, creeping; culms 25-125 cm. tall, reddish-
brown at base; leaves 3- 9 mm. wide, flat with revolute margins or chan-
neled toward the base; terminal one to four spikes staminate, 2-8 cm. 
long; lower three to five spikes pistillate or androgynous, 2- 9 cm. long, 
erect or the lowest drooping on slender peduncles; bracts leaf-like; scales 
usually acute, longer than the perigynia; perigynia fifty to one hundred 
fifty to a spike, 2.5-3.5 x 1.25-2 mm., plano-convex, sharp-edged, achenes 
1.5-2 mm. x 1 mm., brownish, loosely enveloped. 
Along streams and lakes, southwestern Alaska-Calif. (Fig. 253.) 
55. C. subspathacea Wormskj. Heppner Sedge 
Culms 3-20 cm. tall stiff, smooth, usually curved, arising from elon-
gated, horizontal rootstocks; leaves 1-2.5 mm. wide, flat, but involute 
toward the apex; lower bracts foliaceous, rather spathe-like; terminal 
spike staminate, 5-15 mm. long; lateral spikes pistillate, 5-15 mm. long; 
scales dark with hyaline margins and prominent light center; perigynia 
five to fifteen to a spike, about 3 mm. long, white puncticulate. 
An arctic, circumpolar species of coastal marshes. (Fig. 254.) 
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56. C. ramenskii Komarov. Ramenski Sedge 
Culms 1-3 dm. tall, stiff, from horizontal, creeping rootstocks; leaves 
1.5-4 mm. wide, firm, flat or revolute toward the tip; upper one or two 
spikes staminate, 8-20 mm. long; lower two or three spikes pistillate or 
the upper of these androgynous, 1-3 cm. long; lower bracts leaf-like, scales 
dark, ovate, one-nerved, blunt; perigynia 2.5-3 mm. long, short-beaked 
or beakless, achenes about 2 mm. long, brownish. Var. caudata Hult. has 
the pistillate scales with awns 1-3 mm. long. 
Coastal regions, Kenai Peninsula-Arctic and northeastern Asia. 
(Fig. 255.) 
57. C. lyngbyei Hornem. ssp. cryptocarpa (C. A. Mey.) Hult. 
Lyngbye Sedge 
C. cryptocarpa C. A. Mey. 
Long stoloniferous; culms 2-10 dm. tall, purple-red or brownish at 
base; leaves 2-12 mm. wide, flat with revolute margins; upper one to three 
spikes staminate, lower two to four spikes pistillate or androgynous, 15-80 
mm. long, many-flowered, pendulous on slender peduncles; lower bracts 
leaf-like, often exceeding the inflorescence, the upper reduced; scales 
lanceolate, acuminate, exceeding the perigynia, brownish or blackish with 
light center; perigynia 2.5-3.5 mm. long, biconvex, glaucous-green or 
brownish, puncticulate; achenes about 2.5 mm. long, lenticular. 
Common in brackish soil along the coast except the high arctic. The 
species is circumboreal. (Fig. 256.) 
58. C. norvegica Retz. ssp. inferalpina (Wahl.) Hult. 
C. angarae Steud. 
Caespitose; culms rather slender, 2-6 dm. tall; leaves flat, with rough-
ened and often revolute margins, 2-4 mm. wide; spikes two to four, the 
terminal gynaecandrous, the lateral pistillate, 4-8 mm. long, 3-5 mm. 
thick; lower bract often leaf-like; scales ovate, 1.5-2.5 mm. long, dark 
with rather narrow hyaline margins; perigynia obtusely triangular, yel-
lowish-green, 2-3 mm. long; achenes triangular, about 1.75 mm. long. 
In all our area except the arctic. The species is circumboreal. (Fig. 
257.) 
59. C. buxbaumii Wahl. Buxbaum Sedge 
Loosely caespitose with long, slender, horizontal stolons; culms 
25-100 cm. tall; leaves 1.5-4 mm. wide, flat and keeled, with revolute 
margins and channeled toward the base; spikes two to five, the terminal 
gynaecandrous, 1-4 cm. long, the lateral pistillate, 5-20 mm. long; bracts 
dark-auricled, the upper reduced; scales acuminate or aristate, dark 
with light center; perigynia 2.5-4 mm. long, triangular-biconvex, glaucous-
green, shaded brownish, papillose; achenes 1.75x1.5 mm., brownish, tri-
angular with rounded angles. 
Southern half of Alaska; circumboreal. (Fig. 258.) 
60. C. stylosa C. A. Mey. Variegated Sedge 
Caespitose; culms 15-50 cm. tall, slender; leaves 1.5-3 mm. wide, 
flat with revolute margins or channeled toward the base; terminal spike 
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staminate or with a few perigynia, 1-2 cm. long; lateral spikes two or 
three, pistillate, 7-18 mm. long; scales obtuse to acute, very dark, with 
hyaline margins and lighter midrib; perigynia 2.5-3.5 mm. long, yellowish-
brown, tinged purplish-black, papillose above; achenes 1.5 x 1.25 mm., 
brownish, triangular. 
Bering Strait-Greenl.-Newf.-Wash. Also eastern Asia. (Fig. 259.) 
61. C. gmelini Hook. & Arn. G~elin Sedge 
Caespitose; rootstocks short, stout; culms 1-6 dm. tall, purplish-red 
at base; leaves 1.5-4 mm. wide, fl.at with revolute margins or channeled 
toward the base; spikes three to six, the terminal gynaecandrous or stami-
nate, the lateral pistillate, 1-3 cm. long; lowest bract leaf-like, the upper 
reduced; scales dark with hyaline margins, light center and spiny-cuspi-
date tip; perigynia 4-5 mm. long, yellowish-brown, purple-tipped; achenes 
1. 7 5-2 mm. long. 
Seashores, Norton Sound-B. C. and the Asiatic coast. (Fig. 260.) 
62. C. lei<Yphylla Mack. Carcross Sedge 
Loosely caespitose; rootstocks long, slender; culms 25-35 cm. tall, 
nodding; leaves 2-3.5 mm. wide, fl.at or channeled and with revolute mar-
gins; spikes four or five, the terminal gynaecandrous, the lateral pistillate, 
in a dense head 25 mm. x 12-16 mm.; scales acute, purplish-brown, with 
slender midvein and hyaline margins at apex; perigynia ten to twenty to 
a spike, 4 x 2 mm., inflated, straw-colored blotched purple; achenes 
2.25 x 1.5 mm., triangular. 
Known only from Carcross, Yukon. 
63. C. albo-nigra Mack. Black and White-scaled Sedge 
Caespitose; culms 1-3 dm. tall, stiff; leaves 2.5-5 mm. wide, fl.at with 
revolute margins; spikes usually three, the terminal gynaecandrous, 
10-12 mm. long, the lateral shorter and pistillate; lowest bract brownish-
tinged and subsheathing at the base; scales purplish-black with white 
hyaline margins and apex; perigynia 3-3.5 x 2 mm., flattened, purplish-
black, granular, the beak bi:dentate; achenes 1.25 x 0.75 mm., triangular 
with concave sides, light yellowish-brown. 
Central Alaska and W ash.-Alta.-Colo.-Ariz.-Calif. 
64. C. atrata L. Black-scaled Sedge 
Caespitose; culms 15-50 cm. tall, usually nodding above; leaves 2-8 
mm. wide; spikes three to seven, the terminal gynaecandrous, the lateral 
pistillate, 1- 2 cm. long, the lower nodding on slender peduncles; lowest 
bract leaf-like, the upper reduced; scales obtuse to acute, mostly brownish-
black with lighter midrib and often lighter margins and tip; perigynia 
appressed, flattened but distended by the achene, papillose, brown-spotted, 
the beak dark, emarginate; achenes about 2 mm. long, triangular, yellow-
ish-brown. Ssp. atrosquama (Mack.) Hult. is the more common form. It 
has shorter scales and the beak of the perigynia is shorter and broader 
than the type. 
A circumboreal arctic-alpine species found in central and south-
eastern Alaska. (Fig. 261.) 
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65. C. enanderi Hult. Enander Sedge 
Loosely caespitose with long rhizomes; culms 10-25 cm. tall, stiff; 
leaves 1.5-2 mm. wide; spikes three to five, oblong, densely flowered, the 
lower long-peduncled; terminal spike gynaecandrous, the lateral pistillate; 
pistillate scales dark purplish without hyaline margins or tip but with 
conspicuous green midrib; perigynia densely puncticulate, distinctly 
nerved, sparsely ciliate-serrulate on the margins, almost beakless, stipi-
tate; stigmas two or sometimes three. 
Known from Skagway and Akutan. 
66. C. atratiformis Britt. Black Sedge 
Loosely caespitose; culms 2-10 dm. tall, roughened above; leaves 
2.5-5 mm. wide, flat with revolute margins; spikes three to six, the ter-
minal gynaecandrous, the lateral pistillate with occasionally a few stami-
nate flowers at the base, 10-25 x 4-6 mm., the lower nodding on slender 
peduncles; scales acute to cu.spidate, dark reddish-brown to black with 
hyaline margins; perigynia ten to thirty to a spike, 2.5-3x1.5-1.75 mm., 
flattened, purplish-brown or straw-colored below, puncticulate, the beak 
bidentate; achenes 1.5-1.75 x 0.75 mm., silvery-black, shining. 
Yukon-Labr.-Newf.-Maine-Mich.-Alta. 
67. C. mertensii Prescott. Mertens Sedge 
Caespitose, with short stolons; culms 3-12 dm. tall, sharply triangu-
lar, rough; leaves 4-8 mm. wide, flat with revolute margins; spikes five to 
ten, 1-4 cm. long, the uppermost strongly staminate at the base, the lateral 
sparingly so, drooping on slender peduncles; the lower two or three bracts 
leaf-like; scales mostly acute, shorter than the perigynia, dark with light 
center; perigynia numerous, flat, thin, distended over the achene, light 
brownish, often dark-spotted near the apex, 4.5-6 mm. long; achenes 
triangular, silvery-brown, about 2 mm. long. Our most beautiful species 
of Carex. 
Central Alaska-Mont.-Calif. Common in the coast regions. (Fig. 
262.) 
68. C. macrochaeta C. A. Mey. Alaska Long-awned Sedge 
Loosely caespitose with densely matted rootstocks; culms 2-6 dm. 
tall, purplish-red at base; leaves 2-4 mm. wide, flat with revolute margins; 
terminal spike staminate, 15-25 mm. long; lateral spikes two to four, pis-
tillate, 1-3 cm. long, erect or drooping on slender peduncles; lower bract 
leaf-like, the upper reduced; scales dark with light whitish midrib excur-
rent as a serrulate awn .2-12 mm. long; p erigynia 4.5-6 mm. long, smooth, 
obscurely nerved, straw-color or blotched or brownish, the beak dark; 
achenes 2-2.5 mm. long, triangular, brownish. 
Near the coast, Aleutian and Pribylof Islands-Calif.-eastern Asi.a. 
One of our commonest species. (Fig. 263.) 
69. C. karaginensis Meinsh. Karaginsk Island Sedge 
Caespitose and short-stoloniferous; culms 15-80 cm. tall, slender; 
leaves 3-5 mm. wide; terminal spike staminate, 15-20 mm. long; lateral 
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spikes pistillate; lower bracts foliaceous, the upper scale-like; scales 
oblong-lanceolate, obtuse or short-cuspidate, dark purplish-black or 
brownish; perigynia compressed-triangular, broad, the margins ciliate-
serrulate, the beak emarginate or shallowly bidentate. 
St. Matthew Island-northeastern Asia. 
70. C. montanensis Bailey. Montana Sedge 
. Loosely caespitose; rootstocks long, slender; culms 1-5 dm. tall, stiff, 
somewhat nodding above; leaves 2-4 mm. wide, flat, firm; terminal spike 
staminate, 7-25 mm. long, sometimes with a smaller one at the base; lateral 
spikes two to four, pistillate or sometimes androgynous, 1-2 cm. x 4-6 mm., 
drooping or erect; bracts black-auricled; scales acute to obtuse, nearly 
black with inconspicuous or obsolete, lighter midrib; perigynia about 
4 x 2 mm., glandular, straw-color with darker shadings; achenes 1.5 x 0.75 
mm., brownish, triangular with concave sides, long-stipitate. 
Eastern Asia across Alaska-Mack.-Mont.-Ida. (Fig. 264.) 
71. C. spectabilis Dewey. Showy Sedge 
Rootstocks stout, short-branching, matted; culms 25-90 cm. tall, slen-
der; leaves 2-5 mm. wide, flat with revolute margins; terminal and occa-
sionally the second spike staminate, 8-20 mm. long; pistillate spikes one 
to four, 1-4 cm. long; scales cuspidate, blackish with thick, lighter or 
whitish midrib, the pistillate with hyaline margins; perigynia 4-5 mm. 
long, flattened, light green, blotched, glandular-roughened; achenes 
2.5 x 1 mm., triangular, light brown. 
Asia-Bering Sea and Pacific regions of Alaska-Alta.-Mont.- Calif. 
(Fig. 265.) 
72. C. nesophila Holm. Bering Sea Sedge 
Stoloniferous, the stolons ascending; culms 1-4 dm. long, stiff; leaves 
2.5-6 mm. wide, flat, with revolute margins, stiff; terminal spike staminate, 
1-2 cm. long; lateral spikes two to five; pistillate 3-35 mm. long, erect on 
stiff peduncles; scales obtuse or acute to cuspidate, purplish-black with 
whitish midvein and occasionally hyaline margins or tip; perigynia 3--4.5 
mm. long, flattened-triangular, light-colored with darker shadings, the 
faces three-nerved; achene nearly 2 mm. long, triangular, yellowish-brown. 
Coast regions of Bering Sea-Kenai Peninsula. (Fig. 266.) 
73. C. podocarpa R. Br. Short-stalk Sedge 
Caespitose; culms 15- 60 cm. tall; leaves 2.5-6 mm. wide, flat with 
r evolute margins, the lower ones much reduced, bright green; terminal 
one or two spikes staminate, 1-3 cm. long; pistillate spikes two to six, 
7-25 mm. long, 4-6 mm. thick; bracts dark-auricled, the upper reduced; 
scales usually acute, purplish-black with light midrib, some with hyaline 
margins; perigynia 2-4 mm. long, flattened, light-green, purplish-blotched, 
two-ribbed, the b eak bidentulate; achenes 1.75 mm. long, triangular, light 
brown. 
Central Alaska- Mack.-Mont.-Wyo.- Ore. (Fig. 267.) 
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74. C. deflexa Hornem. Northern Sedge 
Caespitose; rootstocks branching, slender; culms 2-24 cm. tall, very 
slender; leaves short, 1-2 mm. wide, fl.at above, channeled toward the base, 
thin; terminal spike staminate, 2-5 x 0.5-1 mm.; lateral spikes two to four, 
pistillate, 2-6 x 3 mm., the lowest nearly basal on capillary peduncles; 
scales acute to cuspidate, brown with hyaline margins and lighter or green 
center; perigynia two to eight to a spike, about 2.5x1 mm., green, short-
pubescent, ciliate-serrulate on the bidentate beak; achenes 1.5 mm. long, 
triangular. 
Head of Yukon R.-L. Athabaska-Greenl.-Newf.-N. Y.-Mich.-
Man. (Fig. 268.) 
75. C. rossii Boott. Ross Sedge 
Caespitose; culms 5-30 cm. tall, roughened above; leaves 1-2.5 mm. 
wide, channeled above, thin, firm; terminal spike staminate, 3-15 mm. long; 
lateral spikes two or three in the inflorescence near the top, usually with 
one or two from near the base on long slender peduncles, 3-5 mm. long; 
scales obtuse to cuspidate or awned; perigynia three to fifteen to a spike, 
3-4.5 x 1 mm., pale green, short-pubescent, stipitate, with rather long 
ciliate-serrulate, bidentate beak; achenes triangular with concave sides. 
Eastern Alaska and Yukon-L. Athabaska-Mich.-S. Dak.-Colo.-
CaU. (Fig. 269) (from Colo.). 
76. C. peckii Howe. Peck Sedge 
Caespitose and stoloniferous; culms 15-65 cm. tall; leaves 1-1.5 mm. 
wide, fl.at; terminal spike staminate, 1-13 mm. long, inconspicuous; lateral 
spikes pistillate, 4-8 x 4 mm. in an inflorescence 8-20 mm. long; scales 
obtuse to mucronate, reddish-brown with hyaline margins, lighter center 
and green roughish midvein; perigynia three to twelve to a sp~ke, about 
3.5 x 1 mm., grayish- or yellowish-green, hirsute-pubescent, two-ridged, 
stipitate; beak obliquely cut, bidentulate; achenes about 2 x 1 mm., tri-
angular with convex sides, yellowish-brown. 
Yukon-Que.-N. B.-N. Jer.-Wis.-B. C. 
77. C. supina Willd. ssp. spaniocarpa (Steud.) Hult. Weak Arctic Sedge 
C. spaniocarpa Steud. 
Caespitose and stoloniferous; culms 5-30 cm. tall; leaves 1-1.5 mm. 
wide, channeled, stiff, roughened, especially toward the attenuate apex; 
terminal spike staminate, 6-25 mm. long; lateral spikes one to three pis-
tillate, 4-12 x 4 mm.; bracts scale-like; scales reddish-brown with wide 
hyaline margins and lighter center; perigynia four to fifteen to a spike or 
the one immediately below the terminal spike reduced to one to four, 
2.5--3.5 mm. long, hard, brownish, shining; beak with hyaline orifice, 
achenes yellowish-brown, 2 x 1.5 mm. 
Central Alaska-Baffin Land-Greenl.-Minn. (Fig. 270.) 
78. C. concinna R. Br. Low Northern Sedge 
Caespitose; rootstocks slender, often long; culms 5-20 cm. long, 
slender, erect or incurved; leaves 2-2.5 mm. wide; terminal spike stami-
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nate, 2-3 mm. long, very narrow; lateral spikes two or three, 4-8 mm. long, 
all crowded at the end of the culm; bracts reduced to sheaths; scales 
obtuse, reddish-brown, the pistillate with hyaline margins and lighter 
midrib, ciliate and hairy; perigynia about 3 mm long, obtusely triangular, 
light-colored, two-ribbed, hairy, the beak dark-colored; achenes · trian-
gular. · 
Dry soil, central Alaska-Newf.-Que.-Mich.-Colo.-B. C. (Fig. 
271.) 
79. C. glacialis Mack. Glacier Sedge 
Very densely caespitose; culms 3-15 cm. long, wiry, stiff; leaves 2-4 
cm. 1-1.5 mm., flat at base, recurved, triangular and channeled above, 
stiff; terminal spike staminate, 2-6 x less than 1 mm.; lateral spikes one 
to three, pistillate, 2-5 mm. long, the entire inflorescence 7-20 mm. long; 
lowest bract loose, short-tubular, often prolonged into a cusp not over 15 
mm. long; scales dark with hyaline margins; perigynia one to five to a 
spike, about 2.5 mm. long, yellowish-green below, dark above, the beak 
hyaline-tipped; achenes about 1.75 mm. long. 
Alpine-arctic situations, Nome eastward; circumpolar. (Fig. 272) 
(from Newf.). 
80. C. eburnea Boott. Bristle-leaved Sedge 
Caespitose; rootstocks long, slender; culms 10-35 cm. tall; leaves 0.5 
mm. wide; setaceous, involute, firm, often recurved-spreading; terminal 
spike staminate, 4-8 mm. long; lateral spikes two to four, pistillate, 2-6 x 2 
· mm., on setaceous peduncles 10-25 mm. long; bracts tubular, truncate; 
scales whitish with green midrib, often tinged yellowish-brown; perigynia 
two to six to a spike, 2x1 mm., light green or brownish, shining puncticu-
late, finely nerved, the beak short and hyaline at the orifice; achenes about 
2 x 0.75 mm., brown, granular, jointed with the bulbous-thickened base of 
the style. 
Chitina R.-Great Bear L.-Newf.-Va.-Tenn.-Mo.-B. C. 
81. C. rariflora (Wahl.) J.E. Smith. Loose~flowered Alpine Sedge 
Loosely stoloniferous; culms 10-35 cm. tall; leaves 1.5-2.5 mm. wide, 
the lower. very short; terminal spike staminate, 6-15 mm. long, narrow; 
lateral spikes one or two, 6-15 x 3.5-5 mm.; bracts colored at the base, the 
lowest usually short-sheathing; scales brownish to blackish, the pistillate 
darker than the staminate; perigynia two to twelve to a spike, 3-4 mm. 
long, glaucous-green, two-edged, dark around the orifice; achenes about 
2 mm. long, blackish, triangular. 
Arctic and central Alaska east; circumpolar. (Fig. 273.) . 
82. C. pluriflora Hult. 
C. stygia Auct. 
Rhizomes long-stoloniferous, dark or purplish-black; culms 2-5 dm. 
tall; leaves about equaling the culm, 2-4 mm. wide, flat, roughened toward 
the attenuate apex; terminal spike staminate, 1-2 cm. long; lateral spikes 
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one or two, about 13 x 6 mm., on long capillary peduncles; staminate scales 
r eddish-brown with hyaline margins; pistillate scales blackish, acute to 
abruptly cuspidate; perigynia ten to twenty to a spike, 4-4.5 mm. long, 
glaucous-green or whitish, later turning brown, papillate, strongly nerved, 
b eakless. 
Near the coast, Bering Sea regions-Wash. (Fig. 274.) 
83. C. limosa L. Shore Sedge 
L ong-stoloniferous; culms 15-50 cm. tall, rather slender; terminal 
spike staminate, 1-3 cm. x 2.5 mm.; lateral spikes pistillate or occasionally 
androgynous, 10- 25 x 5-8 mm., drooping on slender peduncles; lowest 
bract up to 6 cm. long with dark auricles, the upper reduced; scales acute 
to cuspidate, brownish; perigynia 2.5-4 mm. long, compressed-triangular, 
glaucous-green, papillate, prominently nerved; achenes about 2.25 mm. 
long, brown, triangular. 
Bering Sea across central Alaska; circumboreal. (Fig. 275.) 
84. C. mageUanica Lam. Bog Sedge 
C. paupercula Michx. 
Loosely caespitose, with long or short rootstocks; culms 1-4 dm. tall; 
leaves 2-4 mm. wide, flat with revolute margins; terminal spike staminate 
or occasionally gynaecandrous, 7-15 mm. long; lateral spikes one to four, 
usually all pistillate but sometimes gynaecandrous, 4-20 mm. long, droop-
ing on slender peduncles; lowest bract leaf-like, slightly sheathing at the 
base; scales usually acuminate or cuspiclate, brownish, with or without 
greenish center and tip; perigynia 2.5-3 mm. long, compressed triangular, 
pale or glaucous-green, papillate, prominently nerved; achene about 2 mm. 
long. 
Seward Peninsula east and south; circumboreal and in S. Am. and 
the Falkland Islands. (Fig. 276.) 
85. C. lax a, Wahl. Weak Sedge 
Stoloniferous; culms 1-4 dm. tall; slender, weak; leaves 1-2.5 mm. 
wide, terminal spike staminate, often with a few perigynia, 1-2 cm. 
long; pistillate spikes one to three, 1-2 cm. long, drooping on capillary 
peduncles; lowest bract leaf-like with long sheath, scales obtuse, brown-
ish, with rather wide hyaline margins and lighter center; perigynia much 
as in C. limosa. 
An old world species reported in America only from Mile 172-174 
along the Richardson Highway. 
86. C. livida (Wahl.) Willd. Livid Sedge 
Rootstocks long, slender; culms 1-5 dm. tall; leaves 3 mm. or less wide, 
glaucous-green, involute, thickened, stiff; terminal spike staminate or 
with a few perigynia, 7-30 mm. long; pistillate spikes one to three, 
10-20 x 5 mm., the lower sometimes subradical; bracts leaf-like, the lower 
sheathing; scales purplish with hyaline margins and greenish center, the 
pistillate wider than the staminate; perigynia 2.25-4.5 mm. long, obscurely 
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triangular, glaucous-green, puncticulate, two-keeled, beakless; achenes 
triangular, about 2.5 mm. long, brownish-black. 
Southwestern Alaska-La br.-N ewf.-N. J er.-Ida.-Calif. (Fig. 
277.) 
87. C. vaginata Tausch. Sheathed Sedge 
C. saltuensis Bailey. 
Producing long, horizontal, yellowish-brown stolons; culms 16-80 cm. 
tall; leaves 1.5-5 mm. wide, flat or channeled toward the base; terminal 
spike staminate, 1-2 cm. long; lateral spikes two or three, pistillate, 
8-20 x 3- 5 mm,. the lower ones on long peduncles; bracts with sheaths 
up to 3 cm. long; scales purplish-brown with hyaline margins and three-
nerved light center; perigynia three to twenty to a spike, about 4 mm. 
long, longer than the scales, yellowish-green or brown, puncticulate, the 
beak tinged with purple; achenes 2.5-3 mm. long, triangular with concave 
sides, yellowish. 
Alaska Range northward; circumpolar. (Fig. 278.) 
88. C. atrofusca Schk. Dark-brown Sedge 
Caespitose and stoloniferous; culms 1-3 dm. tall, obtusely triangular, 
usually nodding; leaves clustered at the base, usually less than 1 dm. long 
but sometimes longer, 2-4 mm wide; terminal spike gynaecandrous, the 
lateral spikes two to three, 8-18 mm. long, drooping on slender peduncles; 
lowest bract long-sheathing; scales black with somewhat lighter margins 
and midribs; perigynia 4- 5 mm. long, dark with lighter base and hyaline 
at the tip of the beak, granular, two-ribbed, slightly serrulate above; 
achenes conspicuously stipitate and apiculate. 
Bering Sea eastward; circumpolar. (Fig. 279.) 
89. C. misandra R. Br. Short-leaved Sedge 
Caespitose; culms slender, 1-3 dm. tall; leaves 1.5-3 mm. wide, canal-
iculate below, thickish, stiff, long-attenuate; terminal spike gynaecandrous, 
drooping; lateral spikes two or three, pistillate, 7-20 x 4-6 mm.; lowest 
bract long-sheathing, the sheath tight, tinged purplish, the blade short; 
perigynia 4-6 mm. long, 1 mm. wide, flattened-triangular, dark above, 
light-colored below, ciliate-serrulate on the margin above, two-edged, the 
beak with a hyaline tip; achenes about 2 x 0.75 mm., brownish. 
Arctic, Bering Sea and Pacific coastal districts. Distribution inter-
rupted circumpolar. (Fig. 280.) 
90. C. capillaris L. Hair-like Sedge 
Caespitose; culms 1-6 dm. long, very slender, erect, spreading or 
decumbent; leaves 0.75-2.5 mm. wide; terminal spike staminate, 4-8 mm. 
long; lateral spikes two or three, pistillate, 5-15 mm. long, on slender 
drooping peduncles; bracts sheathing, tubular; scales ovate, hyaline-
margined, shorter than the perigynia; perigynia 2.5-3 mm. long, obtusely 
triangular, somewhat inflated, greenish-brown, two-ribbed, the beak 
hyaline-tipped; achenes 1.5 mm. long, triangular. 
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Throughout most of Alaska-Greenl.-Maine-N. Mex.-Nev.-B. C. 
(Fig. 281.) 
91. C. krausei Boeck. Krause Sedge 
C. capillaris var. nana (Cham.) Kuk. 
Caespitose; culms 3-30 cm. tall; leaves nearly as long as the culms, 
sometimes longer; terminal spike gynaecandrous. Resembles C. capillaris 
but is of much lower growth, the terminal spike is gynaecandrous, the 
perigynia have shorter beaks which are finely spinulose on the margins. 
Central and southeastern Alaska-Yukon. Range probably more ex-
tensive. 
92. C. williamsii Britt. Williams Sedge 
Caespitose; culms 3-3-0 cm. tall, slender; leaves 2-8 cm. long, 0.25-0.75 
mm. wide, canaliculate, minutely serrulate toward the base; terminal 
spike staminate 2-6 x 0.5-1 mm.; lateral spikes three to five, pistillate, 
4-10 x 2.5 mm.; lowest bract tubular-sheathing; scales obtuse or the 
staminate mucronate; perigynia three to nine to a spike, 2.5-3.5 mm. long, 
narrow, greenish, puncticulate, the beak with hyaline orifice; achenes 
1.5x0.5 mm. 
Bering Sea region-Lahr. 
93. C. flava L. Yellow Sedge 
Caespitose; culms 1-8 dm. tall, stiff; leaves 3-5 mm. wide, flat or 
canaliculate at the base, thickish; terminal spike staminate or with a few 
perigynia, 5-20 mm. long; lateral spikes two to five, pistillate or some-
times androgynous, 7-18x10 mm.; bracts leaf-like, the lowest with sheath 
2-20 mm. long; scales reddish-brown with hyaline margins and lighter 
center; perigynia 4.5-6x1.25-2 mm., spreading or deflexed, yellowish-
green or yellow, puncticulate, ribbed; beak 2-3 mm. long, serrulate, the 
teeth of the bidentate beak tinged with red; achenes 1.5 x 1 mm. 
Yakutat Bay-Hudson Bay-Lahr .. 
~4. C. ·viridula Michx. Green Sedge 
C. oederi Retz. var. viridula (Michx.) Kuk. 
Caespitose; culms 6-30 cm. tall, stiff; leaves 1-3 mm. wide, canalicu-
late, thickish; terminal spike staminate, 3-15 mm. long; lateral spikes two 
to six, pistillate, 5-10 x 4-7 mm.; bracts leaf-like, the lowest with sheath 
4-18 mm. long; scales shaded brownish; perigynia fifteen to thirty to a 
spike, 2-3 mm. long, spreading, yellowish-green, puncticulate, ribbed, the 
beak scarcely half as long as the body; achenes 1.25 x 1 mm., blackish. 
Southeastern Alaska-Sask.-Utah-N. Mex.-Calif. Also in eastern 
America and eastern Asia. (Fig. 282.) 
95. C. rostrata Stokes. Beaked Sedge 
Caespitose and long-stoloniferous; culms 3-12 dm. tall, tinged red at 
the base; leaves 2-12 mm. wide, flat above and with revolute margins, 
septate-nodulose; upper two to five spikes staminate, 1- 7 cm. long, narrow. 
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lower two to five spikes pistillate or some of them androgynous, 1-8 cm. 
x 4-8 mm., bracts leaf-like; scales brownish with hyaline margins and 
lighter center; perigynia 4-8 mm. long, inflated, yellowish-green to brown, 
puncticulate, strongly nerved, the beak bidentate; achenes 2 mm. long, 
yellowish-brown. 
All of our area except the high arctic; circumboreal. (Fig. 283.) 
96. C. rotundata Wahl. Round-fruited Sedge 
C. melozitensis Porsild. 
Loosely caespitose and with long stolons; culms 15-45 cm. tall; leaves 
1-3 mm. wide, involute; terminal spike staminate, 10-25 mm. long, often 
with one or two smaller ones at the base; lateral spikes one or two, pistil-
late, 8-25 x 6-9 mm.; lowest bract leaf-like, 1-3 cm. long; staminate scales 
brown, the pistillate purplish-black, both with hyaline apex and lighter 
midrib; perigynia 3-3.5 mm. long, inflated, straw-colored, tinged brownish, 
puncticulate; achenes 2.25 mm. long, grayish-brown. 
Bering Sea and Alaska Range north and east; circumpolar. (Fig. 284.) 
97. C. rhyncophysa C. A. Mey. 
C. laevirostris (Blytt) Fr. 
Caespitose and with long stolons; culms 4-10 dm. tall, stout; leaves 
6-15 mm. wide, flat above, channeled below, firm, strongly septate-nodu-
lose; upper two to four spikes staminate, 2-6 cm. long, lower two to five 
spikes pistillate, 25-75 x 9-12 mm.; lower bracts leaf-like, sheathless or 
nearly so; staminate scales obtusish, pistillate scales acute or acuminate, 
both tinged reddish-brown with hyaline margins and lighter center; 
perigynia 4.5-7 mm. long, inflated, greenish straw-color, coarsely nerved, 
long-beaked; achenes 2x1.5 mm., triangular with concave sides below. 
Matanuska-Yukon-Mack.-Eurasia. (Fig. 285.) 
98. C. physocarpa Presl. 
Rootstocks long, slender; culms 2-8 dm. tall; leaves 1.5-5 mm. w ide; 
terminal spike staminate, 2-4 cm. long, often with one or two shorter ones 
at the base; lateral spikes one to three, pistillate, 15-35 x 6-12 mm., spread-
ing or drooping on slender peduncles; lowest bract leaf-like; scales 
purplish-black with lighter midrib and prominently hyaline tips; perigynia 
4-5 mm. long, dull grayish-yellow, usually dark tinged above; achenes 
1.5-2 mm. long, lenticular, yellow, continuous with the bent style. This 
species forms hybrids with C. rostrata (C. utriculata Cov. & Wight). 
Common in our area except the Arctic and extends eastward to Mack. 
and south to Colo. & Utah. Also in eastern Asia. (Fig. 286.) 
99. C. membranacea Hook. Fragile Sedge 
C. membranopacta Bailey. 
Caespitose and stoloniferous, culms 15-50 cm. tall, stiff; leaves 3-5 
mm. wide, flat, often with revolute margins; terminal spike staminate, 10-25 
mm. long, sometimes with one or two c:maller ones at the base; pistillate 
spikes one to three, sessile to short-pedunrled. 12- 30 mm. long, 7-9 mm. 
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thick; bracts leaf-like, the upper reduced; scales dark, often blackish, 
usually with hyaline margins and lighter center; perigynia 3.5-4.5 mm. 
long, inflated, fragile, dark-tinged above, the beak bidentate; achenes 
about 1.5 mm. long. 
Throughout most of our area-Ellsmereland-Greenl.-Ungava. Also 
in Asia. (Fig. 287.) 
100. C. atherodes Spreng. Awned Sedge 
Loosely caespitose and stoloniferous; culms 5-15 dm. tall; leaves 3-12 
mm. wide, flat, thin, septate-nodulose, sparsely hairy beneath toward the 
base, the sheaths soft-hairy; upper two to six spikes staminate, 4-10 cm. 
long; lower two to four spikes pistillate or androgynous, 5-12 cm. x 8-15 
mm.; bracts leaf-like, the lowest sheathing; scales rough-aristate, ciliate; 
perigynia 7-12 x 2 mm., inflated, yellowish-green or brownish, strongly 
ribbed, the beak bidentate with long, spreading teeth; achenes 2.5x1.25 
mm., triangular, yellowish-brown. 
Yukon-Mack.-St. Lawrence R.-N. Jer.-Mo.-Utah.-Ore. 
In addition to the species here described several other species of 
Carex have been reported from our area but their occurrence needs con-
firmation. 
8. ARACEAE (At-um Family) 
Perennials with basal, reticulate-veined, petioled leaves and the flow-
ers in a dense, fleshy spike borne on a spadix subtended or enclosed by a 
large foliaceous or colored bract (spathe). Perianth of scale-like parts or 
none; flowers in ours perfect; stamens four to ten; fruit a berry or utricle. 
Flowers with a perianth, spathe yellow .... ... ................................. l. Lysichitum 
Flowers without a perianth, spathe white ......................... ....... 2. Calla 
1. L YSICHITUM Schott. 
Swamp plants with short, thick rootstocks, large fleshy roots and 
large, fleshy leaves, with the petioles sheathing at the base; spadix at first 
enveloped by the spathe, later exerted; perianth of four segments; sta-
mens four; filaments flat; anthers two-celled; ovary conical, two-celled, 
two-ovuled; stigma depressed; fruit fleshy. Also spelled Lysichiton. 
(Greek, base and tunic, referring to the spathe.) 
L. americanum Hult. & St. J. Skunk Cabbage 
Large tropical-looking swamp plants with elliptic or oblong-lanceolate 
leaves, a large blade having actually measured more than 13 dm. long 
and 7 dm. wide; spathe yellow, oblong-lanceolate, acute, the open part 1-3 
dm. long; spadix 7-12 cm. long in flower, elongating in fruit, on a stout, 
fleshy peduncle. 
Pacific coastal district of Alaska-Mont.-Calif. (Fig. 288.) 
2. CALLA L. 
A bog or aquatic herb; rootstocks creeping, acrid; leaves broadly 
ovate-cordate; spathe white, ovate-lanceolate, acuminate with a long point; 
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spadix cylindric, densely covered with flowers; stamens about six; anthers 
with two divaricate sacs; ovary ovoid, one-celled; ovules six to nine; 
berries depressed-obconic. (Ancient name.) 
C. palustris L. Water Arum 
Petioles 1-3 dm. long; leaf-blades 6-12 cm. long, 4-9 cm. wide, cuspi-
date at the apex, cordate at the base; scapes as long as the petioles; spathe 
4-7 cm. long, the mucronation often 6-8 mm. long; fruiting spadix 2-3 cm. 
long and half as wide. 
Shallow water, southwestern and central Alaska eastward; circum-
boreal. (Fig. 289.) 
9. LEMNACEAE L. (Duckweed Family) 
Minute stemless and leafless perennial plants with thallus-like body, 
floating on fresh water; roots one or more from the lower surface; inflor- · 
escence of one or more monoecious flwers borne on the edge of the upper 
surface, staminate flower of a single stamen with two to four pollen-sacs; 
pistillate flower of a single flask-like pistil; fruit a one to six seeded utricle. 
The simplest and smallest of flowering plants, propagating mostly by 
budding. 
LEMNA L. 
Fronds disk-like or oval; rootlet solitary, without fibrovascular tis-
sues; anthers dehiscent transversely. Not often found in flower. (Greek, 
in allusion to the swamp habitat.) ' 
Fronds long-tailed, mostly submerged ...................................... 1. L. trisulca 
Fronds short-stalked or sessile, floating ...................................... 2. L. minor 
1. L. trisulca L. Ivy-leaved Duckweed 
Fronds usually submerged with several generations attached to each 
other, oblong, or oblong-lanceolate, 6-10 mm. long, 2-3 mm. wide, obscurely 
three-nerved and denticulate at the apex, often without rootlets. 
Cook Inlet district, circumboreal. (Fig. 290.) 
2. L. minor L. Lesser Duckweed 
Fronds 2-4 mm. wide, rounded to obovate-oblong, symmetrical, green 
or rarely reddish or purplish-tinged, obscurely three-nerved, and often 
a row of papillae on the midrib; fruit symmetrical, subturbinate; seed 
deeply and unevenly 12-15-ribbed. (Fig. 291.) 
10. JUNCACEAE (Rush Family) 
Annual or mostly perennial grass-like herbs; flowers perfect; regular 
inconspicuous, sepals and petals each three, similar and scale-like; stamens 
six or three, rarely four or five; anthers introrse; pistil of three united 
carpels; ovary one or three-celled; stigmas three, filiform; capsule loculi-
cidal; seed three to many, usually reticulated or ribbed and often tailed. 
Leaf-sheaths open, capsule many-seeded ................... ...... ............... 1. Juncus 
Leaf-sheaths closed, seeds three .............. .. ........... .......... .. ................ . 2. Luzula 
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1. JUNCUS (Tourn.) L. 
Mostly glabrous perennial swamp plants, with or without leaves, leaf-
sheaths with free margins, the blades terete, gladiate, grass-like or chan-
neled; flowers subtended by a bract, sometimes also by two bractlets; cap-
sules many-seeded. Our illustrations show the mature capsule surrounded 
by the perianth, seed, and the bractlets when present. (Latin, jungo, to 
bind, in allusion to the use of these plants for withes.) 
lA. Inflorescence appearing lateral due to the prolongation of the lower 
bract. 
lB. Bract about as long as the stem ...... .......... ... ..... .. 1. J. filiformis 
2B. Bract shorter than the stem. 
lC. Involucral bract short, 0.5-3 cm. long ... ...... . 2. J. drummondii 
2C. Involucral bract longer. 
lD. Stems tufted .. ... ... .. ........ ........ ..... ........ ....... .. 3. J. effusus 
2D. Stems in rows from horizontal rhizomes. 
· 1E. Involucral bracts 2-5 cm. long ........ .... 4. J. arcticus 
2E. Involucral bracts longer. 
lF. Anthers about 2 mm. long ... ......... 6. J. ater 
2F. Anthers shorter .. ........ ..... ... ....... ..... 5. J. balticus. 
2A. Inflorescence appearing terminal. 
lB. Leaves gladiate .. .. ... .. ......... ........ ...... ....... .. ... .. ....... . 7. J. ensifolius 
2B. Leaves terete, convolute, or channeled. 
lC. Flowers borne separately. 
lD. Low annual ........................ .. ......... ....... ...... 8. J. bufonius 
2D. Tall perennial ........... ... ... ....... ..... .... .. ........... 9. J. macer 
2C. Flowers in one or more compact heads. 
lD. Heads normally one. 
lE. Heads many-flowered .. .... .................... 13. J. mertensianus 
2E. Heads 1-5 flowered. • 
lF. Stem with leaf in its middle 
part .... .. ............ ............ ..... .. .... ........... 10. J. stygius 
2F. Stem with only basal leaves. 
lG. Involucral bract overtop-
ping the head ...... ... .... ............... 11. J. biglumis 
2G. Involucral bract shorter ...... .. 12. J. triglumis 
2D. Heads normally more than one. 
lE. Leaves septate, terete. 
lF. Heads globose ...... ... ......... .............. 16. J. nodosus 
2F. Heads conical with erect or ascending flowers. 
lG. Perianth 3.5-5 mm. long .. ...... 14. J. oreganus 
2G. Perianth 2-3 mm. long .. .......... 15. J . alpinus 
2E. Leaves not septate. 
lF. Capsule truncate or depressed at 
the apex ........ .................. .................. 17. J. falcatus 
2F. Capsule rounded or acute at the apex . 
JG. Capsule acutish, pale, about 
double the length of the 
perianth ....... ..... ... ... .. ..... ...... ..... . 19. J. leucochlamys 
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2G. Capsule obtusish, dark, only 
slightly longer than the 
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perianth ...................................... 18. J. castaneus 
1. J. filiformis L. Thread Rush 
Stems tufted from creeping rootstocks, 1-6 dm. tall, about 1 mm. thick; 
basal leaf-blades filiform rudiments; lower leaf of inflorescence erect and 
often longer than the stem; inflorescence several-flowered, spreading; 
perianth about 3 mm. long, the segments lanceolate, acute; stamens six, 
about half as long as the perianth; capsule green, barely pointed, as long 
as or shorter than the perianth; seeds obliquely oblong, pointed at one 
or both ends. 
St. George Isl.-southeastern and central Alaska; circumboreal. (Fig. 
292.) 
2. J. drummondii E. Mey. Drummond Rush 
Stems densely tufted, 1-4 dm. tall, from matted rootstocks; leaf-
sheaths bladeless or with mere rudiments; inflorescence one to five, but 
mostly three-flowered; lower bract 10-25 mm. long; flowers with a pair of 
brown bractlets at the base; perianth about 6 mm. long, the segments 
lanceolate, acute or acuminate with broad brown margins; stamens six, 
about half the length of the perianth; seeds caudate at both ends. 
Aleutians-Alta.-N. Mex.-Calif. (Fig. 293.) 
3. J. effusus L. Bog Rush 
Stems tufted, 5-14 dm. tall; basal leaf-blades reduced to short fili-
form rudiments; inflorescence many-flowered, usually dense and con-
gested, 2-5 cm. long; lowest bract of the inflorescence 5-25 cm. long, 
perianth 2-3 mm. long, the segments lanceolate, acuminate; stamens three; 
capsule obovoid, about as long as the perianth; seed with short points, 
two or three times as long as broad. 
Along the coast, southeastern Alaska-Calif. (Fig. 294.) 
4. J. arcticus Willd, Arctic Rush 
Stems arising at close intervals from creeping rootstocks and some-
what caespitose, 12-35 cm. tall; sheaths leafless or with a small mucrona-
tion; inflorescence three to ten flowered; lowest bract 4-20 cm. long; 
perianth 4-5 mm. long, the outer segments somewhat longer than the in-
ner and darker brown, all with light center; stamens shorter than the 
perianth, the anther about the same length as the filament; capsule dark 
and shining, about the same length as the perianth; seed somewhat irregu-
lar in shape, about 0.5 mm. long. Most of our forms belong to the ssp. 
alaskanus Hult. with more lax inflorescence and more acute inner seg-
ments of the perianth. 
Arctic and Bering Sea coasts eastward; circumpolar. (Fig. 295.) 
5. J. balticus Willd. Baltic Rush 
Stems arising from creeping rootstocks, 2-8 dm. tall; sheaths leaf-
less or with a slender mucronation; main fl.oral bract 6-20 cm. long; per-
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ianth 4-5 mm. long, the segments lanceolate, the outer more acute than 
the inner, purplish-brown; anther as long as or longer than the filament; 
capsule brown and shining, narrowly ovoid, conspicuously mucronate, 
fully as long as the perianth; seed striate. The typical form occurs in south-
eastern Alaska but is not so common as the ssp. sitchensis (Engelm.) Hult., 
with anthers about as long as the filaments and the inner perianth seg-
ments more narrowly scarious-margined, which occurs over most of our 
area south of the Arctic Circle. 
Whole species circumboreal; the ssp. in eastern Asia and Alaska. 
(Fig. 296.) 
6. J. ater Rydb. Mountain Rush 
Stems slendel', about 2 mm: thick; flowers 5-25; anthers about 2 mm. 
long on very short filaments. Resembles J. baiticus and its variety but 
the stem. is more slender, the inflorescence is more lax, the lower fl.oral 
bract averages shorter, the inner perianth segments are more acute with 
narrower hyaline margins and the anthers are longer. 
Central Alaska-Mont.-Nebr.-N. Mex.-Calif. 
7. J. ensifolius Wiks. Dagger-leaved Rush 
Stems flattened, leafy, erect, 2-6 dm. tall, arising from creeping root-
stocks; leaves flattened laterally and equitant, 7-25 cm. long, 3-6 mm. 
wide; heads one to seven, very dense; perianth dark brown, the segments 
lanceolate, acuminate, about 3 mm. long; stamens three, two-thirds as 
long as the perianth; capsule dark brown, obtuse below the mucronation, 
slightly exceeding the perianth. 
Eastern Asia-Aleutian Islands-Alta.-Utah-Calif. (Fig. 297.) 
8. J. bufonius L. Toad Rush 
Low, profusely branched annual 5-25 cm. tall; leafy below, the leaves 
narrow and involute, the fower up to 5 cm. long, the upper short; flowers 
greenish, inserted singly on the branches and in the axils of the leaves; 
perianth 4-6 mm. long, the inner segments shorter and less attenuate than 
the outer; capsule shorter than the perianth; seeds broadly oblong but 
variable. 
Nearly cosmopolitan but may be introduced in our area. (Fig. 298.) 
9. J. macer S. F. Gray. Slender .Rush 
Stems wiry, tufted, 2-6 dm. tall; leaves from one-half to nearly as 
long as the stem, fl.at; bracts two or three, leaf-like, at least one of them 
longer than the open inflorescence; flowers greenish, aggregated at the 
top of, or scattered along the branches of the panicle; perianth segments 
lanceolate with scarious margins, acute, 3-4.5 mm. long; capsule broadly 
ovoid, obscurely triangular. 
Introduced in southeastern Alaska. Has been confused with J. tenuis 
Willd. (Fig. 299.) 
10. J. stygius L. ssp. americanus (Buch.) Hult. Moor Rush 
Stems 7-15 cm. tall, erect, one- to three-leaved below; leaves erect or 
ascending, the sheaths nerved and auriculate; heads usually one, some-
FLORA OF ALASKA 173 
times more, one to four flowered; lowest bract usually exceeding the flow-
ers; perianth 3-5 mm. long, the parts about equal; capsule 6-8 mm. long, 
spindle-shaped, pale brown, acute, mucronate, few-seeded; seeds with a 
thick coat forming thick tails, the total length 2.5-3 mm. 
Central Alaska-Labr.-Newf.-Gt. Lakes region. The typical form 
in Europe and western Asia. (Fig. 300.) 
11. J. biglumis L. Two-flowered Rush 
Stems one to few, from branched rootstocks, erect, 25-200 mm. tall; 
leaves one to five, all basal; longest bract of the inflorescence foliose, 
5-25 mm. long; flowers one to four, usually two, perianth 3.:..4 mm. long, 
dark brown, the segments about equal, obtuse; stamens equaling the 
perianth; capsule exceeding the perianth, retuse at apex with three-keeled 
shoulders; seed 1 mm. long or more, brown with broad white tails. 
Western and central Alaska-Ellsmereland-Greenl.-Hudson Bay-
Labr.-arctic Eurasia. (Fig. 301.) 
12. J. triglumis L. Three-flowered Rush 
J . albescens (Lge.) Fern. 
Stems tufted, 5-15 cm. tall; leaves one to five, all basal with clasping, 
auriculate sheaths and narrow terete blades 1-7 cm. long; inflorescence a 
cluster of one to five, usually three, flowers; the lowest two or three bracts 
divergent, usually brown and membranous, perianth about 4 mm. long; 
stamens nearly as long as the perianth; capsule about equaling the peri-
anth, mucronate; seed less than 2 mm. long including the tails. 
Bering Strait east and south; circumboreal. (Fig. 302.) 
13. J. mertensianus Bong. Mertens Rush 
Stems tufted, erect, 8-30 cm. tall, 1-1.5 mm. thick; leaves two or 
three on the stems, occasionally overtopping the stem; inflorescence a 
dense head 8-15 mm. broad, capitate, the lower bract usually longer than 
the head; perianth nearly black, about 4 mm. long, stamens nearly equal-
ing the perianth, the anthers much shorter than the :filaments; capsule 
scarcely as long as the perianth. 
Alpine meadows, Japan, Aleutian Islands and central Alaska-Colo. 
-Calif. (Fig. 303.) 
14. J. oreganus S. Wats. Oregon Rush 
Stems tufted from slender, matted rootstocks, 1-2 dm. tall; stem 
leaves two to four, the sheaths with conspicuous hyaline margins and 
auricles; heads usually two to four, small, few- several-flowered; perianth 
segments nearly equal, narrowly lanceolate, acute, brown; stamens half 
as long as the perianth, the :filaments longer than the anthers; capsule 
often twice as long as the perianth, acute mucronate, dark brown; seeds 
ribbed and cross-lined. 
Bogs near the coast, Kodiak Island-Ore. 
15. J . alpinus Vill. Richardson Rush 
J. richardsonianus Schult. 
Stems erect, 15-50 cm. tall from creeping rootstocks; one or two-
leaved, leaf-blades terete or slightly compressed, septate; flowers in pan-
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icled heads of two to twelve; perianth 2-2.5 mm. long, the inner segments 
shorter than the outer; capsul~ ovoid-oblong, longer than the perianth, 
straw-colored or light brown; seed apiculate, acute or acuminate at the 
base. Except in the Pacific coast and the Aleutian Islands districts our 
forms belong to the ssp. nodulosus (Wahl.) Lindm. (J . nodulosis Wahl.) 
which has some of the flowers peduncled in the loose heads, whereas in 
the type all flowers are sessile. 
Central Alaska southward; circumboreal. (Fig. 304.) 
16. J. nodosus L. Knotted Rush 
Stems 15-60 cm. tall, arising from thickenings of slender rootstocks; 
leaves erect, conspicuously septate-nodulose; inflorescence of one to thirty 
heads 7-12 mm. in diameter, six to twenty flowered; perianth 3-4 mm. 
long, the inner segments longer than the outer; capsule acutely triangular, 
long-pointed, usually longer than the perianth; seed acute below, apiculate 
above, reticulate. 
Manly Hot Springs and southeastern Alaska-Newf.-Va.-N. Mex. 
-Nev. (Fig. 305.) 
17. J. falcatus E. Mey. ssp. sitchensis (Buch.) Hult. Sickleleaved Rush 
J. falcatus var. sitchensis Buch. 
Stems 8-30 cm. tall from slender creeping rootstocks; basal leaves 
grass-like, from two-thirds as long to longer than the stems, 1.5-3 mm. 
wide; stem leaves one or two; heads one to six, the lowest bract foliaceous; 
perianth about 4 mm. long, minutely roughened, the segments about equal, 
the outer minutely mucronate, brown or with green midrib; capsule 
slightly retuse, as long as or longer than the perianth; seeds reticulate, 
with a light-colored coat. 
Eastern Asia-Aleutian Islands-southeastern Alaska. The type form 
from B. C.-Calif., Japan and Tasmania. (Fig. 306.) 
18. J. castaneus J. E. Smith. Chestnut Rush 
Stoloniferous; stems erect, 1-5 dm. tall, more or less leafy; leaves 
4-12 cm. long, tapering from an involute tubular base to a slender chan-
neled apex; heads one to four, three- to twelve-flowered; perianth brown, 
about 5 mm. long, the segments lanceolate, acute; capsule dark brown, 
paler toward the base, longer than the perianth; seeds with long, light 
brown tails. 
Found in most of our area; circumboreal. (Fig. 307.) 
19. J. leucochlamys Zing. & Kretch. 
Resembles J. castaneus but is taller, has from two to twelve heads, the 
capsules are longer and more acute, being about twice as long as the 
perianth; the perianth and capsule are much lighter in color, being a pale 
brown. 
Eastern Asia, known in America only from Matanuska. 
2. LUZULA DC. 
Glabrous or sparingly pubescent plants with leaf-bearing stems, the 
leaves grass-like with closed sheaths; inflorescence umbel-like, capitate, 
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or spike-like; flowers always subtended by usually dentate or lacerate 
bractlets; stamens six; ovary one-celled, developing into a three-seeded 
capsule. (Latin, lux, light, suggested by leaves of a species shining with 
dew. Juncoides (Dill.) Adans.) 
lA. Inflorescence umbel-like ................ ..... ....... ......... .. ....... 1. L. rufescens 
2A. Inflorescence an open panicle with usually solitary flowers . 
lB. Bractlets lacerate and abundantly ciliate ... .. ..... 2. L. wahlenbergii 
2B. Bractlets less lacerate and glabrous or with a 
single cilium .. ... .. .... .. ... ... .... ... ........ .. .. ..... ...... ......... ... . 3. L. parviflora 
3A. Inflorescence of one to several spike-like or head-like glomerules of 
flowers. 
lB. Flowers in a dense, drooping, spike-like panicle . .4. L. spicata 
2B. Flowers in glomerules or sometimes in an erect spike in number 
six. 
lC. Leaves involute or channeled, with purplish bases. 
lD. Inflorescence widely branched with 
curved branches .... ... ..... ... ... ..... ... .... .... ... .. . .. 5. L. arcuata 
2D. Inflorescence spike-like or sparsely 
branched with straight branches ....... ..... .. 6. L. confusa 
2C. Leaves flat with brownish bases. 
lD. Bract shorter than the inflorescence .. ... ... 7. L. nivalis 
· 2D. Bract longer than the inflorescence ... .. : .. 8. L. multiflora 
1. L. rufescens Fisch. Hairy Wood-Rush 
Stoloniferous and somewhat caespitose; stems slender, 1-3 dm. tall; 
leaves mostly basal, 1-3 mm. wide, slightly webbed when young; inflor-
escence umbellate, some of the pedicels often reflexed, rarely bearing 
more than one flower; perianth 2-3 mm. long; capsule acute, longer than 
the perianth; seed with a conspicuous irregular caruncle. Reports of 
Liizula (or Juncoides) carolinae, japonica, pilosa or saltuensis from Alaska 
all refer to this species. 
Eastern Asia extending to east central Alaska. (Fig. 308.) 
2. L. wahlenbergii Rupr. Wahlenberg Wood-Rush 
Stems caespitose, erect, 10-35 cm. tall; leaves mostly basal, usually 
not more than 3 mm. wide; inflorescence diffuse, the capillary branches 
curved; flowers solitary but often two to four approximate; bractlets lacer-
ate or ciliate ; perianth 2.25-3 mm. long, the segments acute, brown with 
hyaline tips ; capsule about equaling the perianth, ovoid; seed about 1.5 mm. 
long, brown, attached to the placentas by white fibers . Along the southern 
Alaska coast this species approaches L. parviflorra. 
Seward Peninsula east and south; circumboreal. (Fig. 309.) 
3. L. parviflora (Ehrh.) Desv. Small-flowered Wood-Rush 
J. parviflorum (Ehrh.) Cov. 
Stems erect, terete, 3- 6 dm. tall; leaves 5-15 cm. long, 4-12 mm. wide, 
glabrous except for a few hairs at the mouth of the sheath; inflorescence 
a nodding, compound panicle, the flowers usually borne singly on slender 
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pedicels; perianth 2-2.5 mm. long, the segments lanceolate, acute, green 
or brown; capsule ovoid, dark, slightly exceeding the perianth; seeds ellip-
soid, brown, with cottony fibers at lower ends. The ssp. divaricata (S. 
Wats.) Hult., has larger, more spreading panicle with lighter colored 
flowers. This and the preceding species sometimes form hybrids. 
Kotzebue Sound-Baffinland south; circumpolar. (Fig. 310.) 
4. L. spicata (L.) DC. Spiked Wood-Rush 
J. spicatum (L.) Kuntze. 
Stems tufted, erect, 1-3 dm. tall; leaves 4-12 cm. long, 1-3 mm. wide, 
with sharp apex and sparingly webby; inflorescence spike-like, usually 
nodding; bractlets ovate-lanceolate, acuminate, more or less webby, often 
equaling the perianth; perianth dark brown with lighter margins; capsule 
acute, shorter than the perianth; seeds brown with light base, about 1 mm. 
long. 
Central Alaska southward; circumpolar. (Fig. 311.) 
5. L. arcuata Wahl. Alpine W ood-Rusb 
J. arcuatum (Wahl.) Kuntze. 
Caespitose and short-stoloniferous; ste~s 8-20 cm. tall, slender; leaves 
1-3 mm. wide, usually some of them curved, canaliculate, the apex subu-
late; inflorescence paniculate, the branches curved and spreading; perianth 
brown, 2-2.5 mm. long, the parts about equal; capsule slightly shorter than 
the perianth; apiculate; seed attached with a tuft of white fibers. 
Seward Peninsula-Wash., and in Eurasia. (Fig. 312.) 
6. L . hyperborea R. Br. Northern Wood-Rush 
L. confusa Lindeb. 
J. hyperborium (R. Br.) Sheldon. 
Stems tufted, erect, 1-3 dm. tall; leaves erect, 1-3 mm. wide, spar-
ingly ciliate at the mouth of the sheath, sharp-pointed; inflorescence of a 
single head or two- or three-branched, the branches erect or curved; lowest 
bract short-foliose, the upper bracts and the bractlets fimbriate; perianth 
2- 2.5 mm. long, the parts brown, paler above; capsule somewhat shorter 
than the perianth, ovoid. 
Arctic and central Alaska; circumpolar. (Fig. 313.) 
7. L. nivalis (Laest.) Beurl. Snow Wood-Rush 
J. arcticum Am. auct. 
Stems tufted, 5-10 cm. tall, erect; leaves 2-4 mm. wide, usually less 
than 8 cm. long; inflorescence an ovate, spike-like cluster about 1 cm. long; 
perianth 2 mm. long or less. Known from Little Diomede Island and 
southeastern Alaska. The common form is the var. latifolia Kjellm. Stems 
8-25 cm. tall; leaves 3-5 mm. wide; inflorescence with one to three slender, 
erect or curved branches; bractlets with hyaline, more or less laciniate 
margins, one-half to two-twirds as long as the perianth; perianth 2.5-3 
mm. long, its parts equal; capsule as long as the perianth or shorter; seed 
brown with dark tip and light base. 
A circumpolar species. (Fig. 314.) 
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8. L. multiflora (Retz.) Lej. Many-flowered Wood-Rush 
L. campestris Am. auct. 
J. campestris Am. auct. 
Stems tufted, 1-5 dm. tall; leaves ciliate on the margins, webbed at the 
mouth of the sheath; inflorescence of four to ten, eight to sixteen-flowered 
heads, the branches erect or ascending, sometimes congested; lowest bract 
foliose, longer than the inflorescence, bractlets often entirely hyaline; 
perianth 2.5-3.5 mm. long, brown with hyaline margins; capsule somewhat 
shorter than the perianth; seed with white caruncle at the base. Var. 
frigid.a (Buch.) G. Sam. Stems 10-15 cm. tall; leaves 2-4 mm. wide, in-
florescence dense. Var. kobayasii (Satake) G. Sam. Leaves up to 1 cm . 
. wide. Ssp. comosa (E. Mey.) Hult. High growing; bract large; bractlets 
strongly ciliate; perianth yellowish. 
A variable, circumboreal species. (Fig. 315.) 
11. MELANTHACEAE (Bunch-flower Family) 
Leafy-stemmed or scapose perennials with elongated or bulb-like 
rootstocks; leaves alternate or basal; flowers perfect, dioecious, or polyga-
mous in racemes or panicles; sepals and petals distinct or nearly so; 
stamens six, often partly adnate to the base of the sepals and petals; anthers 
versatile; pistil composed of three united carpels; ovary three-celled; 
styles three; fruit a septicidal capsule. By many authors this group is con-
sidered to be only a tribe or subfamily of Liliaceae. 
IA. Plants with bulbs ............ .. .................. .. .................................. 3. Zygadenus 
2A. Plants with rootstocks. 
lB. Leaves narrow ...... ........ ... ..... ... .............. ... ... .................. ... !. Tofieldia 
2B. Leaves broad ....... ..... ....... .... ... .... .. ... ........ ............ .. ............. 2. Veratrum 
1. TOFIELDIA Huds. 
Rootstocks short with numerous fibrous roots; leaves two-ranked, 
linear or equitant; flowers small, in a terminal spike-like raceme, subtended 
by a small involucre of three, more or less, united bractlets below the 
perianth; sepals and petals nearly equal, persistent, glandless; capsule 
septicidal to the base; seeds numerous. (Tofi.eld was a botanist of York-
shire, England.) 
IA. S tems viscid-pubescent above ...... .. .. .......... .. ..... ........... !. T. occidentalis 
2A. Steµis glabrous, scapiform. 
lB. Flowers greenish ...... ...... .. .. ............ ... ............ ..... ........ 2. T. pusilla 
2B. Flowers purplish .. ... ........................ ... .... .. ... ..... .. .... .... 3. T. coccinea 
1. T. occidentalis S. Wats. Western Tofieldia 
T. intermedia Rydb. 
Stems 15-20 cm. tall, viscid above with black, stalked glands; leaves 
5-25 cm. long, 2-6 mm. wide; racemes 15-50 mm. long, rather dense, the 
pedicels usually three together; flowers greenish-yellow, the sepals ovate, 
4-5 mm. long, the petals narrower and slightly longer; capsule ovoid, 5-7 
mm. long. Most of the Alaskan material belongs to the form described as 
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T. intermedia but the. characters on which that form is based are not con-
stant. 
Southern Alaska-Sask.-Calif. (Fig. 316.) 
2. T. pusilla (Michx.) Pers. Scotch Asphodel, False Asphodel 
T. palustris Am. auct. 
Stems tufted, 6-18 cm. tall; leaves 2-10 cm. long, gladiate; raceme 
6-25 mm. long, usually rather dense; flowers yellowish-green on short 
pedicels; sepals and petals obovate, much shorter than the oblong-globose, 
beaked capsule. 
A circumpolar species occurring in most of our area. (Fig. 317.) 
3. T. coccinea Richards. Northern Asphodel 
T. nutans Willd. 
Stems tufted, 4-10 cm. tall; basal leaves gladiate, 2-6 cm. long, 2-4 mm. 
wide; raceme short and dense; flowers short-pedicelled or nearly sessile, 
tinged with purple; petals and sepals obovate, nearly as long as the de-
pressed globose, minutely beaked, dark purple capsule. 
A circumpolar species occurring almost throughout our area. (Fig. 
318.) 
2. VERATRUM (Tourn.) L. 
Tall, stout, poisonous perennials; rootstocks stout; leaves broad, 
strongly veined and plaited; flowers polygamous, in large panicles; sepals 
and petals each three, nearly equal; stamens six; anthers cordate; fruit a 
many-seeded, slightly inferior capsule; seeds flat, winged. (Ancient name 
of the Hellebore.) 
Flowers yellowish-green ...................................................... 1. V. eschscholtzii 
Flowers whitish inside ........................................................ 2. V. album 
1. V. eschscholtzii A. Gray. American White Hellebore 
V. viride Ait. in part. 
Stems 10-25 dm. tall; leaves broadly round-oval to ovate-lanceolate, 
narrower toward the inflorescence, glabrous above, pubescent, often 
densely so, below, up to 3 dm. long and 2 dm. wide, the base sheathing the 
stem; inflorescence a large panicle with drooping branches; sepals and 
petals oblanceolate, greenish, 8-10 mm. long, about twice as long as the 
stamens; capsule 10-12 mm. long. May be only a variety of V. viride. 
Bering Sea-Mont.-Calif. (Fig. 319.) 
2. V. album L. ssp. oxysepalum (Turcz.) Hult. European White Hellebore 
Resembling the preceding species but not so tall and with an upright, 
spike-like inflorescence, the branches short and ascending; flowers whitish, 
on very short pedicels; lower surface of leaves glabrous or pubescent on 
the veins only. An old world species found on Attu Island and on Seward 
Peninsula extending toward central Alaska. 
3. ZYGADENUS Michx. 
Glabrous or obscurely scabrous perennials; bulbs membranous-
coated; leaves linear, mainly basal; flowers in terminal racemes, perfect or 
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polygamous; petals and sepals withering-persistent, sometimes adnate to 
the base of the ovary, bearing one or two glands just above the narrowed 
base; anthers cordate or peltate, one-celled; capsule three-lobed, three-
celled; seed angled. (Greek, yoke and gland, referring to the pair of 
glands in some species.) 
Z. elegans Pursh. 
Z. chloranthus Richards 
Anticlea elegans (Pursh.) Rydb. 
Glaucus Zygadenus 
Stems glabrous, 3-6 dm. tall; basal leaves 1-3 dm. long, 5-15 mm. 
wide, slightly keeled, the few stem leaves shorter; bracts lanceolate, rather 
large, often purplish; flowers greenish-white; sepals and petals obovate or 
oval, obtuse, nearly 1 cm. long; gland obcordate; capsule ovoid, about 15 
mm. long. 
Most of Alaska-Gt. Bear Lake-Sask.-Minn.-Wash. (Fig. 320.) 
12. LILIACEAE (Lily Family) 
Caulescent or scapose perennials, our species from bulbs; leaves vari-
ous; flowers solitary or clustered; sepals and petals each three, similar 
and petaloid, distinct or partly united; stamens six; anthers two-celled; 
pistil of three united carpels; ovary superior, three-celled; styles united; 
fruit a loculicidal capsule. 
Flowers umbelloid .. .. ...... .. ...... ..... ..... .. .. .... .... .. ... ... ... .. .. ..... ...... .... .. .. .. 1. Allium 
Flowers usually solitary, white ... ....... ... ....... .. ... ... ... .... ... .. ...... .... ... . 2. Lloydia 
Flowers usually several, dark ...... ... ... .. ... ... ....... .. ...... ... .. ...... .. ..... ... 3. Fritillaria 
1. ALLIUM (Tourn. ) L. 
Scapose, bulbous plants with characteristic odor; leaves fleshy , usually 
narrowly linear but sometimes flat and broad, mostly basal; stems simple, 
erect; flowers in a terminal umbel, subtended by three membranous bracts; 
petals and sepals free or partly united at the base, one-nerved; stamens 
adnate to the base of the sepals and petals; styles filiform, usually decidu-
ous; seeds black, one or two in each cell of the capsule. (Latin name of 
garlic.) 
Leaves narrowly linear .... ... ....... ... ... ... ........... .. .... .... .... ... .. ... ... .. . 1. A. sibiricum 
Leaves broad .... ... .... ...... ... ...... ... .... .... .... .. .. ..... ....... .... ... ... ....... ..... . 2. A. victoralis 
1. A. sibiricum L. Wild Chives 
Bulbs small, narrowly ovoid, clustered, membranous-coated; leaves 
very narrow, 10-35 cm. long; scapes 3-6 dm. tall, bearing a capitate umbel 
of rose-purple flowers; sepals and petals about 1 cm. long with dark midrib; 
capsule obtusely three-lobed, about half as long as the perianth. This 
species is closely related to the garden chives (A. schoenoprasum L.) and 
is sometimes rated as only a variety of it. 
Widely distributed in Alaska and Yukon-Newf.-N. Y.-Wyo.-Ore. 
-Sib. (Fig. 321.) 
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2. A. victoralis L. ssp. platyphyllum Hult. 
A vigorous form growing up to 75 cm. tall; leaves one or two, the blade 
thin and flat, elliptical or ovate, up to more than 2 dm. long and nearly 
1 dm. wide, the sheath enclosing the base of the scape; flowers white; 
bulb;; with reticulate cover. 
An Asiatic form found on Attu Island. (Fig. 322.) 
2. LLOYDIA Salish. 
Dwarf herb with tunicated bulb arising from a creeping rootstock; 
leaves very narrow and grass-like; flowers in our form usually reduced to 
one; sepals and petals nearly alike; stamens basi-fixed, dehiscent by mar-
ginal slits; ovary three-celled. (George Lloyd was an English naturalist.) 
L. serotina (L.) Wats. Alp Lily 
Bulbs small, covered with a grayish fibrous coat; stem slender, erect, 
5-15 cm. tall; basal leaves 8-15 cm. long, about 1 mm. wide; stem leaves 
few, 1-4 cm. long, wider; flowers creamy white, about 1 cm. long, purple-
veined and tinged with rose on the back; capsule ovoid, many-seeded, 
about 8 mm. long. 
A circumpolar species widely distributed in Alaska. (Fig. 323.) 
3. FRITILLARIA (Tourn.) L. 
Simple leafy-stemmed plants from bulbs with thick scales; flowers 
campanulate, large, nodding; sepals and petals nearly equal, deciduous, 
each with a nectiferous pit at the base; anther attached at the base; style 
slender, three-cleft; seeds numerous, flat, winged. (Latin, chess-board, 
from the checkered marking of the perianth of some of the species.) 
F. camtchatcensis (L.) Ker. Indian Rice. Black Lily 
Bulb of several larger scales subtended by numerous rice-like bulb-
lets; stems stout, simple, 3-6 dm. tall; leaves mostly in two or three whorls 
with a few scattered ones near the top, lanceolate, blunt, 5-9 cm. long; 
flowers one to six, dark-wine color, often almost black, tinged greenish-
yellow on the outside, 18-30 mm. long; pod obtusely angled, 2-3 cm. long. 
Along the coast, eastern Asia-Aleutian and Pribylof Islands-west-
ern Ore. (Fig. 324.) 
13. CONVALLARIACEAE (Lily-of-the-valley Family) 
Perennials with simple or branched rootstocks; leaves alternate or 
basal; flowers perfect, in axillary or terminal racemes or panicles or some-
times solitary; sepals and petals two, or more commonly three each, dis-
tinct or partly united; stamens four or six; gynoecium superior, .of two or 
three united carpels; ovary two or three celled, styles united; fruit a 
berry. This group is often included in Liliaceae. 
lA. Leaves all basal ................................................................ 1. Clintonia 
2A. Stem more or less leafy. 
lB. Perianth four-parted ................. .... ............................. 2. Maianthemum 
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2B. Perianth six-parted. · 
lC. Flowers in a terminal raceme or panicle ... ..... 3. Smilacina 
2C. Flowers axillary. 
lD. Perianth rotate .. .... .... .. .. .... .. .... .. .......... .. .......... 4. Kruhsea 
2D. Perianth campanulate .... ...... .. .. .. .... .. .. .. .. .. .... .. 5. Streptopus 
1. CLINTONIA Raf. 
Perennials with creeping rootstocks; leaves basal, broad, many-
nerved; flowers borne on scapes; sepals and petals similar and petaloid; 
stamens six; anthers versatile, ovary two- or three-celled; style slender; 
berry ovoid or nearly globose. (Named for DeWitt Clinton, governor of 
New York.) 
C. uniiflora (Schultz) Kunth. Blue-bead 
Leaves two to four, oblanceolate, more or less villous beneath, 1-2 dm. 
long, 3-6 cm. wide, acute at both ends; scape shorter than the leaves; 
flower white, campanulate, the sepals and petals about 2 cm. long; berry 
about 1 cm. long, five- to 10-seeded. The scape is occasionally two-flowered. 
Woods, southeastern Alaska-Mont.-Calif. (Fig. 325.) 
2. MAIANTHEMUM Weber. 
Low perennials with slender rootstocks; leaves usually two or three, 
broad, many-nerved; flowers white, small, in a terminal raceme; sepals 
and petals each two, distinct and spreading; stamens four; anthers versa-
tile; stigmas two; ovary two-celled; fruit a globose berry with one or two 
seeds. (Greek, May and flower, referring to the season of flowering.) 
Unifolium Haller. 
M. dilitatum (Wood) Nels. & Mach. Deerberry 
M. bifolium DC. var. kamtschaticum (Gmel.) Jeps. 
U. dilitatum (Wood) Howell. 
U. eschscholtzianum (Anders. & Bess.) Wight. 
Stems 15-40 cm. tall, glabrous; leaves broadly cordate to sagittate, 
acuminate, 5-15 cm. long, 3-10 cm. wide, or those of the sterile stems up 
to 15 cm. wide; racemes many-flowered, the pedicels 2-4 mm. long, spread-
ing, often fascicled; sepals and petals 2-3 mm. long, becoming reflexed, style 
stout; berry spotted, becoming red on drying. 
Woods, eastern Asia-Aleutian Islands-southeastern Alaska-Ida.-
Calif. (Fig. 326.) 
3. SMILACINA Desf . 
. Perennials with slender, creeping rootstocks; stems leafy; flowers in 
terminal racemes or panicles; sepals and petals white or greenish-white, 
distinct or nearly so; stamens six; anthers introrse; ovary three-celled, 
style short, stigma three-lobed; berry globose. (Name a diminutive of 
Smilax.) V agnera Adans. 
Inflorescence a panicle ........... ... ..... .... .. .... .................. .. .... .. .. .... ... !. S. racemosa 
Inflorescence a raceme ... .. .... .......... .. .... .. ...... .. ...... .. ......... .. .. ........ 2. S. stellata 
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1. S. racemosa (L.} Des£. Wild or False Spikenard 
V. racemosa (L.) Morong. 
Rootstocks fleshy; stem somewhat angled, 3-10 dm. tall; leaves oblong-
lanceolate, sessile or short-petioled, 7-20 cm. long, pubescent below with 
short, stiff hairs, the margins minutely ciliate; panicle densely many-
flowered, 4--10 cm. long; sepals and petals oblong, about 2 mm. long; 
berries speckled with purple, 4-6 mm. in diameter. 
Hyder-N. S.-Geo.-Ariz.-B. C. (Fig. 327.) 
2. S. stellata (L.) Des£. Star-flowered Solomon's Seal 
V. stellata (L.} Morong. 
Stem more or less flexuous above, 3-5 dm. long; leaves sessile, pubes-
cent beneath, lanceolate, many-nerved, 5-15 cm. long, 2-4 cm. wide; 
racemes 3-7 cm. long, several-flowered; sepals and petals about 6 mm. long; 
berries 7-10 mm. in diameter. 
Cook Inlet district-Mont.-Utah-Calif. (Fig. 328.) 
4. KRUHSEA Regel. 
A low, glabrous perennial with slender rootstocks; flowers solitary, 
extra-axillary, the perianth rotate, deeply wine-colored with greenish re-
flexed tips; stamens six, the filaments very short; ovary three-celled, be-
coming a bright red, globose berry. (Named for Dr. Kruhse of Siberia.) 
K. streptopoides (Ledeb.) Kearney. Kruhsea 
Streptopus streptopoides (Ledeb.) Frye & Rigg. 
Stem simple, 3-15 cm. tall; leaves four to eight, sessile, ovate-lanceo-
late, acute, 25-50 mm. long; flowers one to five, on recurved pedicels 
scarcely 1 cm. long; sepals and petals 2-2.5 mm. long. 
Woods, eastern Asia, central and southeastern Alaska-Ida.-Wash. 
(Fig. 329.) 
5. STREPTOPUS Michx. 
Leafy perennials; leaves thin, many-nerved, sessile or clasping; flow-
ers usually solitary, extra-axillary; peduncles slender, twisted or bent 
above the middle; sepals and petals nearly alike, recurved, deciduous, 
petals keeled; stamens six; anthers sagittate, extrorse; ovary three-celled, 
, stigma three-lobed; berry globose or oval, many-seeded. (Greek, twisted-
stalk, referring to the peduncles.) 
Leaves clasping, flowers greenish .................................... 1. S. amplexifolius 
Leaves sessile, flowers pinkish .......................................... 2. S. roseus 
1. S. amplexifolius (L.) DC. Cucumber-root. Clasping Twisted-stalk 
Rootstock short, stout, horizontal, with thick fibrous roots; stems 
usually branched, 3-10 dm. tall; leaves ovate-lanceolate, acuminate, 
strongly clasping, glaucous beneath, 5-12 cm. long; flowers campanulate, 
sepals and petals 8-12 mm. long, attenuate; berry ellipsoid, 10-15 mm. 
long, yellowish-white to light red. 
Most of our area south of the Arctic Circle; circumboreal. (Fig. 330.) 
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2. S. roseus Michx. ssp. curvipes (Vail) Hult. 
Simple-stemmed Twisted-Stalk 
Rootstocks slender with fibrous roots; stem usually simple, 1-4 dm. 
tall; leaves sessile, oblong-lanceolate, acuminate, 4-10 cm. long, the mar-
gins more or less short-ciliate; sepals and petals pinkish, 5-7 mm. long, 
glandular-pubescent on the inner surface; peduncles glandular, not gen-
iculate; fruit red, globose, 7-9 mm. in diameter. 
Woods, southeastern Alaska and northwestern B. C.-Wash. Other 
forms in eastern U. S. and Canada. (Fig. 331.) 
14. IRIDACEAE (Iris Family) 
Perennials arising from bulbs or commonly from rootstocks; leaves 
equitant, often grass-like; flowers bracted, perfect, regular or nearly so, 
sepals and petals three each, often dissimilar but both colored; stamens 
' three, opposite the sepals; gynoecium of three-united carpels with three-
celled, inferior ovary and three distinct styles; fruit a loculicidally de-
hiscent capsule. 
Flowers more than 5 cm. wide .................................................. 1. Iris 
Flowers less than 25 mm. wide ................................................ 2. Sisyrinchium 
1. IRIS (Tourn.) L. 
Perennials with sword-shaped or linear leaves; flowers large and 
showy in few-flowered terminal clusters; perianth in ours blue, the sepals 
spreading or recurved, the petals smaller and erect or ascending, the tube 
prolonged beyond the ovary; the three styles are petal-like and arch over 
the stamens; capsule elongated, three or six angled with numerous seeds. 
(Greek, rainbow, referring to the colored flowers.) 
I. setosa Pall. Wild Iris, Flag 
I. arctica Eastw. 
Stems densely tufted, 35-70 cm. tall; basal leaves linear-lanceolate, 
2-5 dm. long, 5-12 mm. wide; stem leaves two or three, the stem usually 
with one branch; perianth blue varying to lavender and purple, the sepals 
5-6 cm. long, copiously veined, petals cuspidate; style branches large, 
crested; capsule oblong, 3-4 cm. long. Var. platyrincha Hult. has the petals 
broad, flat, dilated below and constricted in the middle. Ssp. interior (E. 
Anderson) Hult. is the form found in the interior. It differs from the coast 
form in having narrower and less arched leaves, and in more scarious and 
somewhat vi.olet-colored bracts shorter than the peduncles. 
Siberia-Alaska-Labr.-Newf.-Maine. (Fig. 332.) 
2. SISYRINCHIUM L. 
Grass-like, tufted perennials, usually with winged stems; flowers 
usually blue, borne in a few-flowered terminal umbel subtended by a pair 
of erect green bracts; perianth-tube short or none; sepals ·and petals simi-
lar, spreading, aristulate; capsule globose or ovoid, three-valved, dehiscent. 
(Name used by Theophrastus for a plant allied to Iris.) 
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S . littorale Greene. Blue-eyed Grass 
Stems 2-4 dm. tall, prominently winged; leaves 8-25 cm. long, less 
than 5 mm. wide; umbels three to six flowered, sepals and petals about 
11 mm. long; capsules subglobose, 6-8 mm. long, thick-walled. 
Wet soil. Pacific Coast Districts of Alaska and B. C. (Fig. 333.) 
15. ORCHIDACEAE (Orchid Family) 
Perennials with corms, bulbs, or tuberous roots; leaves simple, entire, 
sheathing, often reduced to scales; flowers irregular, perfect, bracted, soli-
tary or in racemes or spike; sepals three, similar or nearly so, the lower 
two sometimes united; petals three, the lateral ones alike, the third (lip) 
differing, usually very markedly so, often spurred, usually inferior by the 
twisting of the ovary; functional stamens two in Cypripedium, one in the 
other genera, adnate to the pistil and forming a column, two-celled and 
containing two or more waxy or powdery pollinia which are usually 
stalked and attached at the base to a viscid gland; style often terminating 
in a beak (rostellum) at the base of the anther or between its sacs; ovary 
inferior, usually long and twisted, three-angled, one-celled with three 
parietal placentae and numerous ovules; seeds vary numerous and minute. 
A very large and interesting family of plants. Many tropical species are 
epiphytes, attached to the limbs of trees but not parasitic, deriving nutri-
ment from the air and moisture alone, being assisted in this by the 
symbiotic fungi living in the roots, corms or bulbs. The flowers are so 
constructed that they are dependent on insects for pollination, the head 
of the insect when reaching for the nectar comes in contact with the bases 
of the pollinia which adhere to its head, and when visiting the next flower 
the pollinia adhere to the sticky stigma and the process is repeated. 
lA. Fertile stamens two, lip saccate .... ... .. ... .... ... .... ... .. ... ... 1. Cypripedium 
2A. Fertile stamen one. 
lB. Pollinia caudate at the base, attached to a viscid gland. 
lC. Gland enclosed in a pouch-like fold, lip three-
lobed .. ....... .. ... .... ... .... ........ ... .. .... ....... ........ ... .... .... ... . 2. Orchis 
2C. Gland surrounded by a thin membrane, lip 
toothed at the apex ........ ... ...... ... ..... ... ..... .. ....... .... 3. Coeloglossum 
3C. Gland naked, lip entire. 
lD. Sepals one-nerved, plants with corms ...... 7. Piperia 
2D. Sepals three to five nerved, plants with rootstocks. 
lE. Stem leafy .... ... ... ........ .. .. ...... .... ..... ..... .. ..... . 6. Limnorchis 
2E. Stems scapiform, leaves one or two, basal. . 
lF. Leaves two, ovary straight ..... ....... .. 4. Lysias 
2F. Leaf one, ovary curved ........ .............. 5. Lysiella 
2B. Pollinia not caudate at the base. 
lC. Pollinia granulose or powdery. 
lD. Leaves basal, usually white-reticulate ... .. . 10. Peramium 
2D. Leaves green, borne on stem. 
lE. Leaves alternate, spike twisted .... ..... .... . 8. Spiranthes 
2E. Leaves two, opposite ........ ... ...... .... ......... .. 9. Listera 
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2C. Pollinia smooth or waxy. 
lD. Plants with coralloid roots .................. : ....... 13. Corallorrhiza 
2D. Plants with corms. 
lE. Lip flat, flowers in a raceme .................... 11. Malaxis 
2E. Lip saccate, flowers usually one .......... .. 12. Calypso 
1. CYPRIPEDIUM L. 
Glandular-pubescent herbs with coarse, fibrous roots; leaves large 
and broad, somewhat plaited, many-nerved; flowers in ours solitary, showy; 
sepals spreading or two of them united; lip a large inflated sac; column in-
curved, concealed by a recurving petaloid sterile stamen; capsule ribbed. 
(Greek, Venus and shoe.) 
lA. Leaves two, lip pink ......... .... ............ ..... .......... ... ... .... ... ... !. C. guttatum 
2A. Leaves several. 
lB. Flowers large, sepals longer than lip ....... ....... .. ...... 2. C. montanum 
2B. Flowers small, sepals shorter than lip ..... ... .......... 3. C. passerinum 
1. C. guttatum Sw. Pink Ladies' Slipper 
Rootstock horizontal; the two-leaved sterns 12-24 cm. tall; leaves 
lanceolate, 6-11 cm. long; lip 18-25 mm. long, pink spotted purplish and 
veined, longer than the sepals; capsule glandular-pubescent, strongly 
ribbed, reflexed. 
Aleutian Islands-Yukon Valley-Great Bear Lake-Great Slave 
Lake and Eurasia. (Fig. 334.) 
2. C. montanum Dougl. Mountain Ladies' Slipper 
Stems 3-7 dm. tall; leaves ovate to broadly lanceolate, 8-16 cm. long, 
4-8 cm. wide, abruptly acuminate; sepals lanceolate, 4-6 cm. long, the 
petals similar but narrower; lip oblong, 2-3 cm. long, white veined with 
purple; capsule erect or nearly so, 2-3 cm. long. 
Glacier Bay, the Stickine River, and the Lewes River in Yukon-
B. C.-Sask-Wyo.-Calif. 
3. C. passerinum Richards. Northern Ladies' Slipper 
Stems 1-3 dm. tall, often retrosely villous; leaves oval or lanceolate, 
6-15 cm. long; lip about 15 mm. long, whitish with purplish spots inside; 
sepals 10-15 mm. long, the lower slightly two-cleft; capsule upright. 
Woods, Seward Peninsula-Yukon valley-Alta.-Ont. (Fig. 335.) 
2. ORCHIS (Tourn.) L. 
Sepals distinct, spreading; petals narrower than the sepals; lip 
spurred; anther of two pollen masses, slightly diverging, prolonged into a 
slender stalk attached to a small gland which is enclosed in a pouch. 
(Ancient name.) 
Stem leafy ................................ ...... ... ... .. ............. ... .... .. ...... .... .... 1. 0. aristata 
Stem scapose with one basal leaf ........... ............................... 2. 0. rotundifolia 
1. 0. aristata Fisch. Rose-purple Orchis 
Stems 12-40 cm. tall, from thick, fusiform, forked tubers; leaves 
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obovate to lanceolate, up to 12 cm. long and 25 mm. wide; lower bracts 
leaf-like; flowers several to many, rose-purple, in a spike-like raceme 
4-10 cm. long; lip very· broad, the middle lobe acute; sepals and petals 
acuminate to aristate; spur large. 
Eastern Asia-Aleutian Islands-Nunivak Island-Pr. William Sound. 
(Fig. 336.) 
2. 0. rotundifolia Pursh. Round-leaved Orchis 
Stem slender, 8-16 cm. tall, ansmg from a rootstock with fibrous 
roots; leaf solitary, near the base, oval to orbicular, 2-6 cm. long; spike 
· two to six flowered; flowers 12-15 mm. long, subtended by bracts, sepals 
elliptic, pink, 6-7 mm. long, petals narrower; lip white, purple-spotted, 
the large middle lobe notched at the apex; spur slender, curved, shorter 
than the lip. 
Central Alaska-Greenl.-Maine-N. Y.-Minn.-Alta.-B. C. (Fig. 
337.) 
3. COELOGLOSSUM Hartm. 
Tubers two to three cleft; leaves alternate; flowers in terminal spikes; 
sepals distinct, converging, forming a hood; lateral petals narrow, erect; 
lip obtuse, two or three toothed at the apex, prolonged below into a sac-
like spur. Included by some authors in Habenaria. (Latin, Heaven-
tongue.) 
C. viride (L.) Hartm. Long-bracted Orchid 
H. viridis var. interjecta Fern. 
Leaves ovate, obovate or lanceolate; bracts linear-lanceolate, the 
lower ones usually about twice as long as the flowers; sepals ovate-lanceo-
late, petals narrow; lip 5-8 mm. long, oblong or somewhat cuneate. The 
typical form growing only 6-15 cm. tall with two or three stem-leaves is 
found on Seward Peninsula and Central Alaska. Much more frequent is 
the ssp. bracteatum (Muhl.) Hult. (C. bracteatum (Muhl.) Parl. (H. 
bracteata (Muhl.) R. Br.) found in the Pacific Coast districts. It grows 
1-4 dm. tall and has three to five stem leaves. 
The species is circumboreal. (Fig. 338.) 
4. L YSIAS Salish. 
Plants with fleshy rootstocks or tubers; leaves two, near the base, 
broad; flowers in a terminal spike, greenish or white; sepals distinct, large, 
spreading, the upper one broadly cordate, the lateral ones obliquely ovate, 
lateral petals small and narrow; lip entire, narrow, prolonged at the base 
into a slender spur. Included in Habenaria by some authors, in Platanthera 
by others. (Lysias was an Attic orator.) 
L. orbiculata (Pursh.) Rydb. 
H. orbiculata (Pursh.) Torr. 
P. orbiculata (Pursh.) Lindl. 
Large Round-leaved Orchid 
Scapes 3-4 dm. tall with one or two lanceolate bracts above the basal 
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leaves; leaves 7-12 cm. long, 4-8 cm. wide; sepals 7-8 mm. long; lip linear, 
8-10 mm. long; spur 15-20 mm. long; anther-sacs large and prominent. 
~are, southeastern Alaska-Newf.-S. Car.-Ill.-Wash. (Fig. 339.) 
5. LYSIELLA Rydb. 
Small plants with scapiform stems; leaf solitary, basal; flowers 
greenish-yellow; upper sepal round-ovate, erect, surrounding the column, 
lateral sepals reflexed-spreading; lip entire, linear-lanceolate, deflexed; 
spur slightly curved, shorter than the ovary; capsule ovoid. (Diminutive 
of Lysias.) Often included in Habenaria or Platanthera. 
L. obtusata (Pursh.) Rydb. Small Northern Bog Orchid 
H. obtusata (Pursh.) Rich. 
P. obtusata (Pursh.) Rich. 
Stem slender, glabrous, 8-25 cm. tall; leaf 5-10 cm . . long; flowers 
four to twelve, about 1 cm. long; spur slender, about as long as the lip and 
nearly as· long as the ovary. 
Widely distributed in Alaska-Labr.-Newf.-N. Y.-Colo.-B. C. 
(Fig. 340.) 
6. LIMNORCHIS Rydb. 
Leafy-stemmed plants with fusiform, root-like tubers; flowers small, 
greenish or white, borne in a terminal spike; upper sepal ovate to sub-
orbicular, erect, three to seven nerved, lateral sepals linear to ovate-
lanceolate, usually three nerved; lateral petals erect, usually lanceolate and 
three nerved; lip entire, reflexed, from linear to rhombic lanceolate, or 
orbicular in one species; column short and thick; anther-sacs parallel. 
This group is included in Habenaria by some authors and in Platanthera 
by others. Some forms are hard to place and there has been much con-
fusion regarding the species. It seems evident that several of the species 
hybridize readily resulting in much natural variation. No two writers 
seem to agree on the limits of the species and the same name has been 
used in literature for different forms. (Greek, marsh and orchid.) 
lA. Floral parts about 1 mm. long ............................ !. L. chorisiana 
2A. Floral parts much longer. 
lB. Spur at least twice as long as the lip ........... . 2. L. behringiana 
2B. Spur one-half to one and one-half as long as the lip. 
lC. Lip linear. 
lD. Spike rather dense .. ............................ 3. L. convallariaefolia 
2D. Spike lax .. .... ...... .. ........ .. .. ...... ............... .4. L . stricta 
2C. Lip distinctly broader at the base. 
lD. Lip obtusely triangular ........ ..... ....... .... "i. L. hyperborea 
2D. Lip linear with dilated base ........ ...... 6. L. dilitata 
1. L. chorisiana (Cham.) new comb. Choriso Bog-orchid 
H. chorisiana (Cham.) 
P. chorisiana (Cham.) Rchb. 
Stems 10- 15 cm. tall; tuber elongated-fusiform, leaves two at or near 
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the base, 25-40 mm. long, 8-20 mm. wide, with usually a bract-like leaf 
on the stem above; bracts lanceolate, longer than the flowers; flowers very 
small, the .parts scarcely more than 1 mm. long; capsule about 5 mm. long. 
Not common, eastern Asia, Aleutian Islands, and on Douglas Island. 
(Fig. 341.) 
2. L . behringiana Rydb. Bering Bog-orchid 
P. behringiana (Rydb.) Tatew. & Kobay. 
Stems 10-15 cm. tall; tubers elongate fusiform; main lec:t about 5 cm. 
long, 15-20 mm. wide, and usually two lanceolate smaller ones; spike 3-4 
cm. 1ong; bracts linear-lanceolate, the lowest about tWice as long as the 
flowers; flowers purplish; lip about 5 mm. long; spur fully 1 cm. long. 
Hulten considers this as only a dwarf form of Platanthera tipuloides (L.f.) 
Lindl. of Asia. 
In America known only from Attu Island. 
3. L. convallariaefolia (Fisch.) Rydb. 
Stems 2-6 dm. tall; tuber fusiform, moderately elongated; leaves 
4-6 cm. long, 10-22 mm. wide, the lower obtuse, the upper acute; spikes 
5-12 cm. long; flowers greenish or sometimes whitish; lip linear; spur about 
equaling the lip, linear or clavate. This species seems to hybridize with 
L. dilitata and L. hyperborea. Var. dilitatoides is probably such a hybrid. 
It is a rather robust plant with whitish flowers and the lip dilated at the 
base. 
Eastern Asia-Aleutian Islands-Cook Inlet. (Fig. 342.) 
4. L. stricta (Lindl.) Rydb. Slender Bog-orchid 
H. saccata Greene. 
P. stricta Lindl. 
Stems 2-10 dm. tall; lower leaves lanceolate, obtuse, upper leaves 
smaller, acute; spikes 1-3 dm. long, lax; bracts linear-lanceolate, the 
lower much longer than the flowers; flowers greenish, upper sepal erect, 
ovate, 4-5 mm. long; spur saccate, shorter than the lip. 
Common in the Pacific coastal districts of Alaska-Alta.-Colo.-
Calif. (Fig. 343.) 
5. L. hyperborea (L.) Rydb. Northern Bog-orchid 
H. hyperborea (L.) R. Br. 
P. hyperborea (L.) Lindl. 
Stem 15-50 cm. tall; lower leaves oblanceolate, obtuse, upper leaves 
lanceolate and acute; spike rather dense, 4-10 cm. long; flowers light 
green, upper sepal ovate, 3-4 mm. long; lip triangular-ovate, obtuse, 3-5 
mm. long; spur clavate, curved, about equaling the lip. 
Central Alaska-Labr.-Iceland-Pa.-Colo.-S. C. ( Fig. 344.) 
6. L. dilitata (Pursh.) Rydb. White Bog-orchid 
H. dilitata (Pursh.) Hook. 
P. dilitata (Pursh.) Lindl. 
Stems 2-8 dm. tall; tubers elongated-fusiform; lower leaves lanceo-
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late, often obtuse, the upper narrower and acute, 8-20 mm. wide; flowers 
white; lip linear with distinctly dilated base, the margins papillose; spur 
linear, about the same length as the lip. The above description applies to 
the more typical forms. Var. angustifolia Hook. (L. leptoceratatis Rydb.) . 
Leaves not over 8 mm. wide; tuber slender and elongated; inflorescence 
rather lax; spur one to two times as long as the lip. Var. chlorantha Hult. 
Base of lip dilated, the margins sparsely papillose; flowers greenish; leaves 
wide. Var. leucostachys (Lindl.) Ames. More robust; inflorescence dense; 
flowers white, very fragrant; tuber thicker and less elongated; spur fully 
one-half longer than the lip. This is the form known as Wild Hyacinth. 
Pacific Coast districts of Alaska; across the continent in some of its 
forms. (Fig. 345.) 
7. PIPERIA Rydb. 
Stems arising from spherical or broadly ellipsoid tubers; leaves few, 
near the base, usually withering at or shortly after anthesis; flowers small, 
spicate; upper sepal erect, the lateral spreading; lateral petals free, 
oblique; lip linear-lanceolate to ovate, concave, united with the base of 
the lower sepals; anther-sacs parallel. Often included iri Habenaria or 
Platanthera. (Charles V . Piper was a botanist of Washington State and the 
U. S. Dept. of Agriculture.) 
P. unalaschensis (Spreng.) Rydb. Alaska Piperia 
H . unalaschensis (Spreng.) Wats. 
Platanthera unalaschensis (Spreng.) F. Kurtz. 
Stem slender, 3-5 dm. tall; basal leaves oblanceolate, the largest 
10-15 cm. long, stem leaves bract-like; spike lax, 1-3 dm. long; flowers 
greenish, 8-14 mm. long; sepals and petals 2-4 mm. long, upper sepal 
ovate; lip oblong, obtuse; spur narrow, rather longer than the lip. 
Unalaska, southeastern Alaska-Que.-Colo.-Calif. (Fig. 346.) 
8. SPIRANTHES L. C. Richards 
Herbs with tuberous-thickened or fleshy-fibrous roots ; leaves alter-
nate or mostly basal; flowers in twisted spikes, white or cream-colored, 
small, spurless, sepals and petals in ours more or less united or connivant 
into a hood; lip concave, small, dilated at the reflexed apex; column 
oblique, arched; pollinia two; stigma with a beak. (Name from the spiral 
arrangement of the flowers.) (Ibidium Salish.) (Gyrosrachys Pers.) 
S. romanzoffiana Cham. & Schleicht. Hooded Ladies' Tresses 
I . romanzoffianum (C. & S.) House. 
Stems 7-30 cm. tall; lower leaves linear to lanceolate, 6-15 cm. long; 
spikes dense, 4-10 cm. long, the flowers in three spiral rows; bracts often 
longer than the flowers ; lip oblong, broad at the base, contracted above 
the dilated, cusped apex. 
Wet soil, Unalaska-Labr.-Newf.-N. Y.-Colo.-Calif., and in 
Ireland. (Fig. 347.) 
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9. LISTERA R. Br. 
Slender woodland plants; rootstocks with fleshy-fibrous roots; leaves 
two, opposite, near the middle of the stem; flowers small, greenish or pur-
plish, spurless, in terminal racemes; sepals and lateral petals similar, 
spreading or reflexed; lip longer than the sepals; pollinia two, united to a 
minute gland; capsule ovoid or obovoid. (Martin Lister was an English 
naturalist.) (Ophrys (Tourn.) L.) 
lA. Lip narrow, deeply cleft .................... ..... .................... .4. L. cordata 
2A. Lip broad, slightly cleft or notched at apex. 
lB. Lip with auricles .................................................. !. L. borealis 
2B. Lip without auricles but with small teeth at base. 
lC. Ovary glandular ..................................... ......... 2. L. convallariodes 
2C. Ovary glabrous ................................ ................ 3. L. caurina 
1. L. borealis Morang. Northern Twayblade 
0. borealis (Morang) Rydb. 
Stems 6-15 cm. tall; leaves 10-35 mm. long, rather firm, elliptic ovate, 
obtuse, borne above the middle of the stem; flowers two to six, 10-12 mm. 
long; lip 7-8 mm. long, oblong-cuneate, the lobes at the apex obtuse and 
without mucro; column 3-4 mm. long. 
Central Alaska-Mack.-Colo. (Fig. 348.) 
2. L. convallarioides (Sw.) Torr. 
0. convallarioides (Sw.) Rydb. 
Broad-leaved Twayblade 
Stems 10-25 cm. tall, glandular-pubescent above the leaves; leaves 
broadly oval or suborbicular, obtuse or very short-cuspidate, 3-6 cm. long; 
flowers greenish-yellow on short, slender, bracted pedicels; sepals linear-
lanceolate; lip broadly cuneate, 7-10 mm. long with two obtuse lobes at 
the apex and a mucro between; ovary glandular and pubescent. 
Woods, Aleutian Islands and B. C.-Newf.-Mass.-N. Mex. (Fig. 
349.) 
3. L. caurina Piper Western Twayblade 
0. caurina (Piper) Rydb. 
Stems 1-3 dm. tall; leaves short-elliptic to ovate, 3-7 cm. long; lip 
4-7 mm. long, cuneate, retuse with a blunt mucro in the sinus; ovary 
glabrous. Resembles L. convallarioides in appearance but is a more slender 
plant, has narrower leaves, longer pedicels and smaller flowers. The pedi-
cels are two to four times as long as the bracts. This is the common species 
in southeastern Alaska. 
Alaska-Mont . ...:_Ore. (Fig. 350.) 
4. L. cordata (L.) R. Br. 
0. cordata L. 
Heart-leaved Twayblade 
Stem slender and delicate, 1-2 dm. tall, glabrous except just above 
the leaves; leaves cordate-reniform, mucronate, 15-35 mm. long and about 
as wide; racemes four to twenty flowered, bracts minute, pedicels about 2 
mm. long; flowers greenish or purplish, sepals and petals about 2 mm. 
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long; lip narrow, 4-5 mm. long, the segments setaceous; capsule ovoid, 
about 4 mm. long. Our western form has broader leaves than the type and 
if regarded as separate is the var. nephrophylla (Rydb.) Hult. (L. nephro-
phylla Rydb.) (0. nephrophylla Rydb.). 
Woods, common, Pacific coastal districts of Alaska; circumboreal. 
(Fig. 351.) 
10. PERAMIUM Salish. 
Herbs with creeping rootstocks and fleshy-fibrous roots; leaves basal, 
variegated, evergreen, strongly reticulated ; flowers white or cream-col-
ored, in one-sided racemes on scape-like, bracted stems; lateral sepals 
distinct, the upper united with the lateral petals; lip concave or saccate, 
roundish ovate with reflexed tip; anther with two pollinia attached to a 
small disc; inflorescence glandular. (Greek, referring to the pouch-like 
lip.) (Goodyera R. Br.) 
Lip concave, the margins involute .. .. ... .. .. ... ..... ... .. ... ......... .. .. .. 1. P. decipiens 
Lip saccate, the margins revolute ... ....... .. .. .. ............ .. .. ... ... ..... ... 2. P . repens 
. 
1. P . decipiens (Hook.) Piper. Menzies Rattlesnake Plantain 
P. menziesii (Lindl.) Morong. 
G. decipiens (Hook.) Hubbard. 
Scape rather stout, 2-4 dm. tall, glandular-pubescent; leaves ovate-
lanceolate, 4-8 cm. long, acute at both ends, usually whitish along the 
veins; perianth 7-9 mm. long; anther ovate, long-pointed. 
Woods, southeastern Alaska-Que.-N. Hamp.-Minn.-Ariz.-Calif. 
(Fig. 352.) 
2. P. repens (L.) Salish. var. ophioides Fern. 
Lesser Rattlesnake Plantain 
G. repens (L.) R. Br. 
Appearing like a miniature of P . decipiens. Scapes 1-2 dm. tall; leaves 
ovate with whitish blotches, 10-25 mm. long, tapering into a sheathing 
petiole; perianth greenish-white, scarcely 4 mm. long; anther blunt; lip 
with a narrow recurved or spreading apex; column short. 
Woods, central Alaska-Labr.-Newf.-N. Car.-N. Mex.-the whole 
species circumboreal. (Fig. 353.) 
11. MALAXIS Soland. 
Perennials with corms; leaves one to four, on lower part of stem; 
flowers small, in terminal spike-like racemes, whitish or greenish; sepals 
spreading, distinct; lip embracing the column; anther two-celled with 4 
pollinia, without tail or glands. (Greek, in allusion to the soft tissue.) 
(Microstylis Nutt.) (Acroanthes Raf.) 
Plants small, leaves two or four .... .... ... ........ .. ........ .. ... ..... ... 1. M. paludosa 
Plants larger, leaves one or two ...... ...... .. ..... .. ....... .... .... .... .. 2. M. monophylla 
1. M. paludosa (L.) Sw. Little Adder's Mouth 
Stems 3-12 cm. tall; leaves ovate, 6-20 mm. long; flowers about 6 mm. 
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long; lip about 3.5 mm. long, narrow, slightly tapering toward the rounded 
apex; pedicels ascending; capsule 3-4 mm. long. 
Muskeags, southeastern Alaska and scattered circumboreal stations. 
(Fig. 354.) 
2. M. monophylla (L.) Sw. White Adder's Tongue 
Microstylis monophyllos (L.) Lindl. . 
Stems glabrous, striate, 10-25 cm. tall; main leaf one, the bla:de 3-8 
cm. long, 1-3 cm. wide, with usually a second leaf that may vary from 
scale-like to nearly as large as the main leaf; sepals and lip about 2 mm. 
long; lip 1.5 mm. wide; capsule 4-5 mm. long, 3-4 mm. wide. 
Unalaska eastward along the coast; circumboreal. (Fig. 355.) 
12. CALYPSO Salisb. 
Low, scapose, one-flowered plants; corm superficial; leaf solitary, 
basal, flower terminal, showy; sepals and lateral petals similar, spreading 
or ascending, oblong-lanceolate, pinkish, lip large, saccate, spotted brown-
purple, hairy within, with two short spurs near the apex; column winged, 
petal-like, with the anther just below the summit; pollinia two in each sac. 
(Greek god, Calypso, whose name signifies concealment.) Cytherea 
Salish. 
C. bulbosa (L.) Rchb. Calypso 
Cytherea bulbosa (L.) House. 
Scape 5-15 cm. tall; leaf ovate, 25-50 mm. long, 15-30 mm. wide, with 
a subcordate base; flowers variegated purple, pink, yellow; petals, sepals 
and lip 15-20 mm. long. 
Mossy woods, rather rare except on some small islands, central Alaska 
south and east, nearly circumboreal. (Fig. 356.) 
13. CORALLORRHIZA R. Br. 
Brov.Tnish, purplish, or yellowish saprophytic plants; rootstocks coral-
like masses from which the bracted, scape-like stems arise; flowers inter-
minal racemes; sepals nearly equal, the lateral ones united with the foot 
of the column and often forming a short spur, partly or wholly adnate to 
the top of the ovary; lip one to three ridged; anther terminal, lid-like, with 
four waxy pollinia. (Greek, meaning coral and root.) 
Sepals and petals one-nerved .................... .. .... .. ............ .... .. 1. C. trifida 
Sepals and petals three-nerved ............ .. .... .. .............. .......... 2. C. mertensiana 
1. C. trifida Chatelin. Early Coral-root 
C. innata R. Br. 
C. corallorrhiza (L.) Karst. 
Stems slender, glabrous, 1-3 dm. tall with two or three sheathing 
bracts; flowers greenish-yellow or greenish-brown; sepals and petals about 
5 mm. long; lip shorter than the petals, whitish, two-lobed; spur a small 
protuberance adnate to the top of the ovary; capsule reflexed, 8-12 mm. 
long. 
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Circumboreal; m our area from Kotzebue Sound south and east. 
(Fig. 357.) 
2. C. mertensiana Bong. Mertens Coral-root 
Stems purple or brownish-purple, with two or three sheathing bracts, 
2-5 dm. tall; flowers ten to twenty-five, sepals nearly 1 cm. long, the petals 
slightly shorter; lip with two sharp teeth at about the middle, crenulate, 
somewhat spotted, about same length as the sepals, narrowed at the base; 
column about 7 mm. long, spur free from the ovary at the apex; capsule 
15-18 mm. long, narrowed at the base, reflexed. 
Coniferous forest, southeastern Alaska-Mont.-Wyo.-Calif. (Fig. 
358.) 
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Fig. 
192. Ryn chospora alba (L.) Vahl. Inflorescence, scale and achene. 
193. Eleocharis acicularis (L.) R. & S. Spike, achene and style. 
194. Eleocharis kamtsch.atica (C. A. Mey.) Korn. Spike and achene. 
195. Eleocharis uniglumis (Link.) Schult. Spike and achene. 
196. Eleocharis palustris . (L.) R. & S. Spike and achene. 
197. Eriophorum alpinum L. Spike and achene. 
198. Eriophorum scheuchzeri Hoppe. Achene. 
199. Eriophorum chamissonis C. A. Mey. Achene. 
200. Eriophorum vaginatum L. Achene and upper sheath. 
201. Eriophorum brachyantherum Trautv. Achene and upper sheath. 
202. Eriophorum gracile Koch. Achene. 
203. Eriophorum angustifolium Roth. Achene. 
204. Scirpus caespitosus L. var. callosus Bigel. Spike and achene. 
205. .Scirpus americanus Pers. Inflorescence, cross section of stem, scale and achene. 
206. Scirpus pacificus Britt. Inflorescence, scale and achene. 
207. Scirpus rufus (Huds.) Schrad. Inflorescence, spike and achene. 
208. Scirpus validus Vahl. Cross section of stem, portion of inflorescence, achene and 
style. 
209. Scirpus microcarpus Presl. Achene, portion of inflorescence and scale. 
210. Kobresia myosuroides (Vill.) Fiori & Paol. Inflorescence and achene. 
211. Carex nardina Fr. Achene and scale. 
212. Carex jacobi-peteri Hult. Scale, achene and perigynium. 
213. Carex capitata L. Achene, scale and perigynium. 
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PLATE XII. 
All these illustrations except fig. 216 and 218 show scale, perigynium and achene. 
Fig. 
214. Carex gynocrates Wormskj. 
215. Carex scirpoidea Michx. 
216. Carex anthoxanthea Presl. 
217. Carex circinata C. A. Mey. 
218. Carex leptalea Wahl. Top of spike, scale and perigynium. 
219. Carex obtusata Lilj . 
220. Carex pyrenaica Wahl. 
221. Carex nigricans C. A. Mey. 
222. Carex pauciflora Light£. 
223. Carex microglochin Wahl. 
224. Carex maritima Gunner. 
225. Carex chordorrhiza Ehrh. 
226. Carex stipata Muhl. 
227. Carex diandra Schk. 
228. Carex athrostachya Olney. 
229. Carex macloviana d 'Urv. ssp. pachystachya (Cham.) Hult. 
230. Carex praticola Rydb. 
231. Carex crawfordii Fern. 
232. Carex aenea Fern. 
233. Carex lachenalii Schk. 
234. Carex pribylovensis Macoun. 
235. Carex glareosa Wahl. 
236. Carex mackenziei Kretch. 
237 . Carex canescens L. 
238. Carex brunnescens (Pers.) Poir. 
239. Carex disperma Dewey. 
240. Carex tenuiflora Wahl. 
241. Carex loliacea L. 
242. Carex stellulata Good. 
243. Carex phyllomanica W. Boott. 
F LORA OF ALASKA 197 
PLATE XII. 
198 J.P. ANDERSON 
PLATE XIII 
All illustrations of Carex show scale, perigynium and usually the achene. 
Fig. 
244. Carex laeviculmis Meinsh. 
245. Carex bicolor All. 
246. Carex aurea Nutt. 
247. Carex garberi Fern. ssp. bifaria Fern. 
248. Carex bigelowii Torr. 
249. Carex lugens Holm. 
250. Carex kelloggii W. Boott. 
251. Carex hindsii C. B. Clarke. 
252. Carex ciquatilis Wahl. 
253. Carex sitchensis Prescott. 
254. Carex subspathacea Wormskj. 
255. Carex ramenskii Korn. 
256. Carex lyngbyei Hornem. ssp. cryptocarpa (C. A. Mey.) Hult. 
257. Carex norvegica Retz. ssp. inferalpina (Wahl.) Hult. 
258. Carex buxbaumii Wahl. 
259. Carex stylosa C. A. Mey. 
260. Carex gmelini Hook. & Arn. 
261. Carex atrata L. 
262. Carex mertensii Prescott. 
263. Carex macrochaeta C. A. Mey. 
264. Carex montanensis Bailey. 
265. Carex spectabilis Dewey. 
266. Carex nesophila Holm. 
267. Carex podocarpa R. Br. 
268. Carex deflexa Hornem. 
269. Carex rossii Boott. 
270. Carex supina Willd. ssp. spaniocarpa (Steud.) Hult. 
271. Carex concinna R. Br. 
272. Carex glacialis Mack. 
273. Carex rariflora (Wahl.) J. E. Smith. 
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Fig. 
274. Carex pluriflora Hult. All the illustrations of Carex show a scale, perigynium 
and usually the ache~e. 
275. Carex limosa L. 
276. Carex magellanica Lam. 
277. Carex livida (Wahl.) Willd. 
278. Carex vaginata Tausch. 
279. Carex atrofusca Schk. 
280. Carex misandra R. Br. 
281. Carex capillaris L. 
282. Carex viridula Michx. 
283. Carex rostrata Stokes. 
284. Carex rotundata Wahl. 
285. Carex rhyncophysa C. A. Mey. 
286. Carex physocarpa Presl. 
287. Carex membranacea Hook. 
288. Lysichitun americanum Hult. & St. J . Leaf and inflorescence. 
289. Calla palustris L. Leaf and fruiting spathe. 
290. Lemna trisulca L. Group of fronds. 
291. Lemna minor L. Floating frond. 
292. Juncus filiformis L. All illustrations of Juncus show the capsule inclosed in 
the perianth with basal bracts when present and the seed. 
293. Juncus drummondii E. Mey. 
294. Juncus efjusus L . 
295. Juncus arcticus Willd. 
2£6. Juncus balticus Willd. ssp. sitchensis (Engelm.) Hult. 
297. Juncus ensifolius Wiks. 
298. Juncus bufonius L . 
299. Juncus macer S. F. Gray. 
300. Juncus stygius L. ssp. americanus (Buch.) Hult. 
301. Juncus biglumis L. 
302. Juncus triglumis L. 
303. Juncus mertensianus Bong. 
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PLATE XV. 
Fig. 
304. Juncus a,lpinus Vill. ssp. nodulosus (Wahl.) Lindm. All illustrations of Juncus 
and Luzula show capsule inclosed in the perianth with bractlets and a seed. 
305. Juncus nodosus L. 
306. Juncus falca,tus E. Mey. ssp. sitchensis (Buch.) Hult. 
307. Juncus ca,staneus J. E. Smith. 
308. Luzula, rufescens Fisch. 
309. Luzula wa,hlenbergii Rupr. 
310. Luzula, pa,rviflora (Ehrh.) Desv. 
311. Luzula, spica,ta, (L.) DC. 
312. Luzula arcuata Wah!. 
313. Luzula, hyperborea, R. Br. 
314. Luzula, nivalis (Laest.) Beurl. 
315. Luzula multiflora . (Retz.) Lej. 
316. Tofieldia occidentalis S. Wats. Flower and leaf. 
317. Tofieldia pusilla (Michx.) Pers. Flower and leaf. 
318. Tofieldia coccinea Richards. Flower and leaf. 
319. Vera,trum eschscholtzii A. Gray. Leaves, flower and capsule. 
320. Zygadenus elegans Pursh. Flower, petal and capsule. 
321. Allium sibiricum L. Flower and le;i.f. 
322. Allium victoralis L. ssp. platyphyllum Hult. Leaf. 
323. Lloydia serotina (L.) Wats. Leaf, capsule and flower. 
324. Fritillaria camtschatcensis (L.) Ker. Bulb, flower and leaf. 
325. Clintonia uniflora (Schult.) Kunth. Flower, leaf and berry. 
326. Maianthemum dilitatum (Wood) Nels. & Macb. Leaf and flower. 
327. Smilicina racemosa (L.) Desf. Flower and leaf. 
328. Smilicina stellata (L.) Desf. Flower and leaf. 
329. Kruhsea streptopoides (Ledeb.) Kearney. Flower, leaf and petal. 
330. Streptopus amplexifolius (L.) DC. Leaf, flower and petal. 
331. Streptopus roseus Michx. ssp. curvipes (Vail) Hult. Leaf, petal and flower. 
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Fig. 
332. Iris setosa Pall. Flower and capsule. 
333. Sisyrinchium littorale Greene. Flower and cluster of capsules with bracts. 
334. Cypripedium guttatum Sw. Side view of flower. 
335. Cypripedium passerinum Richards. Capsule. 
336. Orchis aristata Fisch. Side view of flower. 
337. Orchis rotundifolia Pursh. Front view of flower. 
338. Coeloglossum viride (L.) Hartm. Flower and bract. 
339. Lysias orbiculata (Pursh) Rydb. Side view of flower, petals hidden. 
340. Lysiella obtusata (Pursh.) Rydb. Front view of flower. 
341. Limnorchis chorisiana (Cham.) J. P. Anderson. Front view of flower and spur. 
342. Limnorchis convallariaefolia (Fisch.) Rydb. Front view of flower and detached 
spur. 
343. Limnorchis stricta (Lindi.) Rydb. Front view of flower with detached spur. 
344. Limnorchis hyperborea (L.) Rydb. Flower, as above. 
345. Limnorchis dilitata (Pursh.) Rydb. var. lei~costachys (Lindi.) Ames. Front view 
of flower. 
346. Piperia unalaschensis (Spreng.) Rydb. Flower. 
347. Spiranth.es romanzoffiana Cham. & Schleicht. Side view of flower. 
348. Listera borealis Morong. Floral parts. 
349. Listera convallarioides (Sw.) Torr. Flower with bract. 
350. Listera caurina Piper. Flower with bract. 
351. Listera cordata (L.) R. Br. Parts of flower in position. 
352. · Peramium decipiens (Hook.) Piper. Side view of flower. 
353. Peramium repens (L.) Salish. var. ophioides Fern. Side view of flower with one 
sepal removed. 
354. Mala.xis paludosa (L.) Sw. Front view of flower . 
355. Malaxis monophylla (L.) Sw. Front view of flower. 
356. Calypso bulbosa (L.) Rchb. Side view of flower. 
357. Corallorrhiza trifida Chatelin. Flower and lip. 
358. Corallorrhiza mertensiana Bong. Floral parts. 
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Although a considerable amount of general information concerning 
some grasshoppers has accumulated during the past 50 years, certain 
aspects of grasshopper biology have been entirely neglected, or have 
received attention only with small samples. This scarcity of information 
is particularly marked in regard to factors of economic importance such 
as the average number of egg-pods deposited per female; the average 
number of eggs produced; and the span of days tjle adult female has for 
her ovipositional activity. 
Riley (1891) reviewed the early literature and concluded with the 
sentence, "The number of eggs produced by a well-developed locust will 
range from 100 to 150, if we consider species generally." Riley early 
realized that egg production by grasshoppers was sharply affected by 
weather conditions; and it was his opinion that the laying season nor-
mally extended from 6 to 8 weeks, during which an average of 3 egg 
masses were formed at intervals of about 2 weeks between pods. 
While experimenting in 1924 with Melanoplus mexicanus (Sauss.), 
Parker (1930) found that one female deposited 15 pods, and that the 
average for 30 females was 8.8 pods. Egg masses were deposited at aver-
age intervals of 4 to 5 days. The number of eggs per pod varied from 
12 to 36 but averaged no higher for females laying a few pods than for 
those laying many. 
In other experiments, Parker (1930) found that ten females of 
M. mexicanus (Sauss.) averaged 5 pods; M. bivittatus (Say), 3.6 
pods; and the maximum number of pods by a single female was 15 for 
M. mexicanus and 4 for M. bivittatus. Later, in a popular bulletin, Parker 
(1939) said: "The number of eggs in each pod varies with the species. 
The egg pods of ihe clear-winged and migratory grasshoppers usually 
contain from 15 to 20 eggs, while those of the differential and two-striped 
grasshoppers have from 50 to 75. The number of pods laid by each female 
varies according to the species, the food supply, and weather conditions. 
A female migratory grasshopper held in a cage laid 21 pods. The two-
striped grasshopper has been known to lay 12 pods, and the differential 
grasshopper 8." 
Sanderson (1939), working with Melanoplus differentialis (Thom.), 
found that 17 females fed entirely upon soybeans produced an average of 
1 Journal Paper No. J-1222 of the Iowa Agricultural Experiment Station, Ames, 
Iowa. Project No. 649. 
' Now Chief Entomologist, Illinois Natural History Survey, Urbana, Illinois. 
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304.6 eggs. The maximum number of eggs deposited by a single female 
was 645. and each of 4 individuals deposited more than 500 eggs. The 
17 females laid 4 7 pods containing 5,262 eggs, an average of 111.95 eggs 
per pod. Five females fed entirely on wheat produced an average of 
208.6 eggs each. The only female that reached maturity on cotton depos-
ited a single pod containing 73 eggs. 
Shotwell (1941) summarized his information by writing, "In one 
observation 40 females of M. differentialis deposited between 12,000 and 
13,000 eggs, or an average of over ·300 eggs per female. Five pairs of 
M. bivittatus caged separately averaged 2 pods and 127 eggs per female. 
By actual count, the greatest number of eggs laid by any female of M. 
bivittatus in one pod was 104. The largest number of pods obtained from 
1 female was 4." 
The foregoing r ecords present considerable information on the repro-
ductive potential of certain grasshoppers, but the data , in some cases, are 
based on small samples, and have been obtained by methods which are 
not basically similar or comparable. There is, therefore , need for addi-
tional research to reach a better comprehension of the normal or average 
fecundity of the major grasshoppers causing heaviest losses to culti-
vated crops. 
The present paper contains data from efforts to determine normal 
egg-laying records of some common species, especially those which have 
been of economic importance in Iowa, along with observations on some 
of the factors which may influence experiments of this kind. The main-
tenance technique used in caging and caring for the grasshoppers in some 
trials was purposely kept as close as possible to conditions which might 
prevail in the field. 
MATERlALS AND METHODS 
The grasshoppers used in the experiments were collected each year, 
beginning in 1938, from heavily infested fields and along roadsides in 
Crawford, Harrison, Pottawattamie, and Monona counties, all in western 
Iowa. Since the work was initiated each spring just as the 'hoppers began 
to attain the adult stage, collections consisted mostly of individuals in the 
last nymphal stage, and a few newly emerged imagoes. In order to reduce 
injury of handling to a minimum, collections were made, whenever pos-
sible, in the early evening after the 'hoppers had crawled up on tall vege-
tation to "roost" for the night. The 'hoppers were transported immediately, 
in small screened cages, with food, to the insectary at Ames and there 
confined in screened, cubical cages of 6-foot dimensions for a few days so 
as to eliminate injured individuals and to permit more nymphs to reach 
the adult state. In this way it was possible to collect at random from 
stock cages newly emerged, healthy, unmated, male and female adults 
for transfer to the smaller experimental cages. Here, again, individuals 
which died before the beginning of oviposition were replaced by unmated 
specimens of. the same sex from one of the two stock cages containing 
either segregated males or females. 
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Every effort was made to secure an heterogeneous population by ran-
dom sampling in the field and from the stock cages. Individuals injured 
in field collections, transportation, and handling were the only specimens 
eliminated. No attempts were made to select for size; but any obviously 
deformed specimens, and those without a full complement of legs were 
discarded. No changes or additions were made in the experimental cage 
after egg-laying ha.d once started. Dead specimens were removed daily. 
An abundance of succulent food, as described below, was available for 
feeding and resting purposes at all times in the cages. 
Two types of cages were used in the experimental work. The smaller 
cage was 1 foot square at the base, 2 feet high, and equipped with a 6-inch 
deep, removable soil tray. The front and back were sliding glass panels; 
the other two sides and the top were covered with 14-mesh wire screen. 
About 5 inches of. sifted, steam-sterilized, moist, sandy loam were placed 
in each tray and firmed down with a small wooden block. The soil was 
removed and sifted at weekly intervals in order to determine the number 
of egg-pods and eggs laid each week. Some of these smaller cages were 
kept under roof in a screenhouse; others were maintained outdoors in 
full sunlight. Five pairs of grasshoppers of the same species were caged 
in each small cage. 
The larger experimental cage enclosed approximately 10 times (10 
sq. ft.) as much surface as the small cage at the base, was 3 feet high, and 
was covered on the top and sides, including the door, with 14-mesh wire 
screen. All of these cages were securely staked outdoors on an unshaded 
plot of bluegrass sod. Fifty pairs of grasshoppers of a species were con-
fined in each of the larger cages. These cages were not taken up until after 
all adults had died, when the soil was sifted to collect the egg-pods for 
counting. 
All experimental cages, beth large and small, for one species of grass-
hopper were always started on the same day. 
During the summer of 1938, the small cages were placed on sand 
benches in a roofed screenhouse. As the season progressed, it appeared 
that the grasshoppers confined in the cages on the extreme south end of 
the benches were living a little longer and were depositing a few more 
eggs than those farther inside and not receiving any direct rays of the sun. 
As this difference was very slight, and the sample small, parallel experi-
ments were planned for the next summer, so as to determine if there were 
any significant differences in results from grasshoppers confined in shaded 
cages and those kept outdoors, fully exposed to direct sunlight, higher 
temperature, freer wind currents, and other weather conditions. 
Only the small type of cages was used in the parallel experiments. 
Sets of 20 cages were operated in the screenhouse again in 1939 and 1940, 
while other sets of 20 cages were placed in the open on lawn sod so as to 
have maximal exposure to outdoor environmental surroundings. Feeding 
and care of the two sets of cages in the parallel experiments were as nearly 
identical as it was possible to operate them. Whatever ecological differ-
210 C. J. DRAKE, G. C. DECKER AND 0 . E. TAUBER 
ences existed in these parallel experiments were the results of the dif-
ferent exposures in the locations of the two sets of cages. 
FEEDING TECHNIQUE 
Special precautions were taken at each feeding to put a similar and 
adequate supply of mixed succulent food in every cage during the entire 
course of the experimental work. Fresh food was provided twice daily 
for each cage. The items of diet were identical for all cages at each feed-
ing. An excess of food was provided each time so that the grasshoppers 
would never be without feed. The first feeding took place between 8 and 
10 a. m. and the second between 3 and 5 p. m. 
Young corn (Zea mays) and a legume [either alfalfa (Medicago 
sativa), red clover (Trifolium pratense), soy bean (Glycine sp.), or sweet 
clover (Melilotus sp.)] were the staple items of diet at every feeding. In 
addition, two or three other cultivated or wild plants in smaller quantities 
were always placed at each feeding in every cage. The miscellaneous 
plants consisted of an assortment of wild vegetation, garden vegetables and 
forage plants frequently eaten by grasshoppers in the field or in gardens. 
Hemp (Cannabis sativa), wild sunflower (Helianthus sp.), wild mustard 
(Brassica sp.), ragweed (Ambrosia sp.), wild lettuce (Lactuca sp.), vari~ 
ous grasses (Alopecurus pratensis, Digitaria sanguinalis, and Agropyron 
repens) , and garden crops such as lettuce (Lactuca sp.) , cabbage (Bras-
sica oleracea), onion (Allium sp.), potato vines (Solanum tuberosum), 
beet greens (Beta sp.), and other cultivated plants, when available in 
suffl.cient quantities to supply all the cages, were used to supplement the 
corri and legume staples of the mixed diet. All cut plants were always 
inserted in a jar of fresh water to keep the plants succulent until the next 
feeding. Since the legume and supplementary items were varied from 
feeding to feeding, a considerable choice of food was offered every day to 
the 'hoppers. Occasionally 4-inch pots of newly sprouted oats (Avena 
sativa) or wheat (Triticum aestivum) about 5 to 6 inches high, were 
placed in each cage. Such pots of growth could be watered and left in 
the cage between egg-collecting intervals until "grazed" to the soil. How-
ever, such feeding of potted plants entailed extra work in careful examina-
tion of the potted soil to recover any eggs which might have been laid in 
them. 
Corn was planted at intervals during the spring and summer for feed-
ing purposes. Weeds and most of the other wild or cultivated plants varied , 
in size and availability with their seasonal development during the sum-
mer. As soon as available, fresh ears of sweet or field corn in the milky 
stage were put in each cage two or three times a week. Part of the husk 
on each ear was stripped back to expose the silk and kernels. 
At the same time that these experiments on mixed diet were in opera-
tion, other observations on the effects of a diet of single food plants were 
being made. Results from these restricted diet tests are reported by 
Tauber, Drake and Decker (1945) in a separate paper. 
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SPECIES STUDIED 
The experiments were confined to the three most important economic 
species (Drake ·and Decker, 1938) of grasshoppers occurring in Iowa: The 
two-striped grasshopper [Melanoplus bivittatus (Say)]; the differential 
grasshopper [M. differentialis (Thom.)]; and the lesser migratory grass-
hopper [M. mexicanus (Sauss.)]. These three pests have been respon-
sible for 90 to 95 per cent of the total grasshopper damage inflicted on Iowa 
crops (Drake and Tate, 1938) since early settlers began farming. 
Methods of collecting, handling, caging, and feeding were the same 
for all three species. 
ADULT LONGEVITY 
The time of hatching, the rate of nymphal development, and the sub-
sequent appearance of adults are influenced by the earliness or lateness 
of the season and many other factors, and thus vary from year to year. 
Examples of two of these variables, average daily temperature and monthly 
rainfall, are shown in Table 1. 
Month 
April ..... . ..... . 
May . .... · ....... 
June .... .. ...... 
July .. .. . . ... . .. . 
August .......... 
September ... . .. . 
April. , .' .. ... .... 
May ... . ...... . . 
June . ........... 
July . .. ........ . . 
August .......... 
September .... . .. 
TABLE 1 
METEOROLOGICAL DATA FOR AMEs, IowA 
Average Daily Temperature 
Normal 1938 1939 1940 
48 .8 50 .3 47.8 47 .5 
60 .2 59.5 66.4 58.4 
69 .6 69.2 71.4 71.3 
74.7 76.5 76 .2 76.7 
72 .2 75 .7 70 .7 70 .7 
63 .9 66 .8 69.3 65.8 
Precipitation for Month 
2.70 3 .66 2.07 3.22 
4 .03 5 .45 2 .07 2.07 
4 .65 4.67 5.32 3.56 
3.67 4.24 3 . 15 4 .57 
3.58 3 .82 4 .72 6.44 
3.83 5 .67 0 .82 0.94 
1941 1942 








6.20 5 .93 
2.24 4.89 
1. 94 3 .17 
7.74 4.13 
Over most of Iowa, adults of the two-striped grasshopper and the first 
generation of the lesser migratory grasshopper begin to appear about the 
middle of June and are practically all dead by early September. The 
adult life span in the field appears to average between 6 and 7 weeks, 
with a maximum of about 100 days. The differential grasshopper does not 
become adult until early July and is usually present in the fields in con-
siderable numbers until late September or early October. By that time 
only a few stragg1ers of the two-striped species, and large numbers of 
both nymphs and adults of the second generation of the lesser migratory 
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grasshopper are then present. A few individuals of all three species remain 
until cold weather begins to decimate their numbers. Field observations 
indicate that the females of all three species tend to live longer than the 
males. Records from caged grasshoppers confirm this difference in adult 
life spans. 
An example of summarized data from one season's work with M. 
bivitattus is shown in Figure 1. In that year (19'40) all males had died by 
the end of the sixth week after the onset of egg-laying; but some females 
under identical conditions survived until the ninth week. 
In the present paper the mortality which occurred among females 
between emergence and just prior to egg deposition is not given because 
any individuals were replaced which died in the cages before oviposition 
began. Unless signs of parasitism were plainly evident it was impossible 
to separate those which died of a natural cause from those that died from 
some other causes. Figure 1 also shows a typical year's results in deaths 
associated with nematode parasitism. This problem of roundworm infec-
tion will be covered in a subsequent paper by Tauber. No replacements 
were made in any of the cages of a series of experiments after egg-laying 
had once started in that series. 
Curves showing the yearly mortality of females of the three species 








!M."ks After Onset of Ov1p<'-'1t10n 
Fig. 1. Curves sununarizing a typical year's (1940) observations of Melanoplus 
bivitta.tus on a mixed diet. 
OVIPOSITION AND SURVIVAL OF GRASSHOPPERS 213 
2, 3, and 4. A compilation of 3 years' data (1939-41) is presented by the 
averages in Figure 5. The trends of the curves were influenced to some 
extent by variations in local weather conditions. (Compare weather data 
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10 -·-·-1941 
Fig. 2. Curves showing adult female mortality of Melanoplus bivitta.tus during 
four summers. 
data are expressed in typical sigmoid curves with nearly straight lines 
within a range of 20 to 80 per cent mortality. Approximately 25 per cent 
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Fig. 3. Curves showing adult female mortality of Melanoplus mexicanus during 
three summers. 
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observed oviposition, 50 per cent in 5 weeks, and 75 per cent in 7 weeks. 
Some of the individuals of the remaining population of 25 per cent lived 
for a much longer time and thus decreased the slope at the top of the curve. 
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Fig. 4. Curves showing adult female mortality of Melanoplus differentialis dur-
ing three summers. 
ing and evaluating adult population surveys in the ·fall. Figures 2, 3, and 
4 show how such curves may be altered from year to year by earliness 
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-·-·- M. different1a/Js 
10 20 JO 9 19 29 8 18 28 8 18 2B 
Ju!y Auqvsf S..ptember Ocrober 
Date After On!'H!t of' Oviposition 
Fig. 5. Three year averages (1939-41) · of adult female mortality of Melanoplus 
bivitattus, M. mexicanus, and M. differentialis. 
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a population of one or several species will depend upon the field scout's 
knowledge of the mortality trend and the amount of egg-laying which has 
already occurred in the area for each species. Shotwell -(1938) allows in 
part for this factor by setting up separate evaluation tables for collections 
made early and late in the season. Many state workers have found it nec-
essary to make still other adjustments for local conditions. The importance 
of differentiating between species in field surveys has not always received 
adequate emphasis. If a survey comes at the peak of activity by M. differ-
entialis in populations involving other species, as is often the case, about 
75 per cent of M. bivittatus and 50 per cent of M. mexicanus females will 
not be accounted for because they have already died of old age and thus 
passed entirely out of the picture. It should be pointed out that the adults 
of the three species used in the present experiments were collected early 
in the season and represent largely that part of the population present at 
the beginning of adult emergence; hence, the complete mortality curve, 
based on field observations for an entire season of these species, would be 
represented by curves extending over a longer period of time, perhaps 2 
weeks or a little longer. 
When the mortality curves for female grasshoppers kept in small cages 
inside the screened insectary are compared with similar curves from the 
same type of cages out-of-doors, it is apparent that sunlight and other 
climatological factors had an important beqring on the length of adult life. 
(See fig. 6) . The grasshoppers confined in cages in the screened insec-
tary invariably died sooner than those confined in similar cages outdoors 
and thus more fully exposed to the weather. The average length of life 
of M. bivittatus females was 21.48 days in the small cages in the screened 
insectary; 29.04 days in the same type of cage out-of-doors; 28.37 in the 
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Days After First Ov;posltion 
Fig. 6. Comparison of adult female mortality of Melanoplus bivittatus in cages 
indoors and outdoors. 
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hoppers with each variable, re.peated in parallel for 2 years. At the 50 
per cent mortality point on the curves from the parallel small cage experi-
ments, a full week of difference in survival was noted. Such results make 
it clear that investigators should take special care in expressing clearly 
the exact environmental conditions of their experiments. 
OVIPOSITION 
Dates of the first observed oviposition by the three species of grass-
hoppers in outdoor cages are given in Table 2 for the years 1939-41. These 
dates were within a few days of the initial egg-laying noted for the same 
species in the field, in the respective years. 
TABLE 2 
DATES OF FrnsT OBSERVED Ov1Pos1TION IN FIELD CAGES AT AMEs, low A, 
BY SPECIES AND YEARS 
Year 
Species 1939 1940 1941 
M. mexicanus . . .... .. . . . . . July13 July 29 July 16 
M . bivittatus . .. . .. . ..... . . July 12 July 25 July 16 
M. dijferentialis . ... . . . .. . . August 2 August 21 August 10 
COMPARISON OF EGG-LAYING IN SHADED OR FuLLY-LIGHTED CAGES: 
The experimental results with M. bivittatus in 1939 showed that 
females confined in the small cages in the roofed screen-sided insectary 
laid an average of 101 eggs, whereas those in the large outdoor cages 
averaged 147 eggs per female. As stated previously, a slight difference was 
noted in the number of eggs obtained per female in some of the cages in 
the screened iri.sectary; those on the south side, exposed to a limited 
amount of sunlight, contained a few more eggs. 
In 1939 and 1940, when parallel experiments were set up, the results 
showed a marked difference between the small cages located indoors and 
those outdoors. When the data for M. bivittatus in the small cages indoors 
and similar cages outdoors are compared, the ratio in egg deposits is 
approximately two to one in favor of the cages placed in the open outdoors. 
(See Table 3 and fig. 6.) 
Similarly, when parallel experiments of small cages containing M. 
differentialis were set up in the same manner, an even greater difference 
in results was noted, with approximately a five to two ratio in favor of the 
fully exposed cages. The difference may be partially accounted for in the 
longer adult life span of the species when caged outdoors. 
COMPARISON OF DATA FROM SMALL AND LARGE OUTDOOR CAGES: 
In comparing other data (Table 4) between the small and large cages, 
both located in the open outdoors, the number of pods per female, as well 
as the number of eggs laid per female day, are lower in the larger cages. 
Perhaps the disturbances caused by the larger number of grasshoppers 
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TABLE 3 
A VER AGE N UMBER o F PoDs AND EaGs P ER F E MALE FROM 20 SMALL CAGES W1TH 5 PAIRS 
OF GRASSHOPPERS EACH, BY SPECIES AND YEARS 
M. bivittatus M . differentialis 
Cages Cages Cages 
Cages Indoors Outdoors Indoors Outdoors 
1938 1939 1940 1939 1940 1938 1939 1939 
---------------
Pods per female : 
Maximum in one cage .. . . 2 .4 2.4 1. 6 5 .0 3 .6 1.8 1.6 2 .8 
Minimum in one cage .... 0 .6 0 .4 0 .8 1.0 1.4 .0 .0 0.8 
Average for all cages . ... . 1.2 1.2 1.2 2 .6 2.4 1.0 0 .6 1.8 
------------ ---
Eggs per female: 
Maximum in one cage .... 212.6 169 .2 105 .8 322 .0 253.8 218 .0 164 .8 249 .6 
Minimum in one cage . . .. 37 .8 25 .0 62 .2 89 .2 91.0 .0 .0 66.8 
Average for all cages ..... 101. 2 90.7 81.5 183 .7 163 .6 108.4 59 .6 146 .2 
TABLE 4 
INFLUENCE OF SIZE AND LOCATION OF CAGES ON 0VIPOSITION BY 100 PAIRS 
OF M . bivittatus AND M. differential is 
M. bivittatus M. differentialis 
1939 1940 I Av. '39 & '40 1939 
Counts From 20 Small Cages Indoors 
Eggs ................. 9,075 8,155 8,615 5,956 
Pods .. .. . . ... . .. . .. . . 122 120 121 65 
Total 9 days ... . ..... 2,222 2,074 2,148 3,556 
Pods per 9 ....... . ... 1.2 1.2 1.2 0 .6 
Eggs per pod .. . ....... 74 .4 67.9 71 .2 91 .2 
Eggs per 9 ......... .. 90 .7 81.5 86 .1 59 .6 
Eggs per 9 day .. ..... 4 .1 3 .9 4 .0 1. 7 
Counts From 20 Small Cages Outdoors 
Eggs ..... . .... . ... . .. 18,374 16,363 17,368 14,620 
Pods .... . . . . . .. . ..... 257 240 248 184 
Total 9 days .. .... ... 3,002 2,806 2,904 4,632 
Pods per 9 .. .. ... .. .. 2 .6 2 .4 2.5 1.8 
Eggs per pod . . . ... . . . . 71.5 68 .2 69 .9 79.4 
Eggs per 9 ........... 183 .7 163 .6 173 .7 146 .2 
Eggs per 9 day .. .. . . . 6.1 5.8 6.0 3.2 
Counts From 2 Large Cages Outdoors 
Eggs . . ........ .. ... . . 12, 761 13,317 13,039 14,025 
Pods . . ............... 177 201 189 153 
Total 9 days . . . ... ... 2,835 2,843 2,839 3,960 
Pods per 9 ........... 1.8 2 .0 1 . 9 1 .5 
Eggs per pod ... .... . . . 72 .1 66 .2 69 .1 91. 7 
Eggs per 9 . .. ........ 127 .6 133 .2 130.4 140 .2 
Eggs per 9 day .. ..... 4.5 4 .7 4.6 3 .5 
218 C. J. DRAKE, G. C. DECKER AND O. E. TAUBER 
TABLE 5 
OvIPOSITION RECORDS FOR 100 FEMALES OF EACH SPECIES BY YEARS 
IN LARGE CAGES OUT OF DOORS 
1938 1939 1940 1941 Total 
M. bivittatus 
Eggs ..... . . ..... 14,733 12,761 13,317 10,744 51,555 
Pods .... .. ...... 210 177 201 153 741 
Total '¥ days ..... 3,113 2,835 2,843 2,261 11,052 
Pods per '¥ .. : ... 2.1 1.8 2 .0 1.5 . . . . . . . . . . 
Eggs per pod .... . 70.1 72 . 1 66.2 70. 2 .. . . . ..... 
Eggs per '¥ . .... . 147.3 127.6 133.2 107.4 . ......... 
Eggs per '¥ day ... 4.7 4.5 4 .7 4.7 .......... 
M . differentialis 
Eggs ........... , . . . . . . . . . . 14,025 11 ,580 12, 761 38,366 
Pods ............ .. .. ...... 153 138 141 432 
Total '¥ days ..... . ..... .... 3,930 3,620 3,746 11,296 
Pods per '¥ .. .... . . . . . . . . . . 1. 5 1.4 1.4 . . . . . . . . . . 
Eggs per pod ..... . . . . . . . . . . 91. 7 86.1 90.5 . . . . . . . . . . 
Eggs per '¥ ..... . . . . . . . . . . 140.2 115 .8 127. 6 . ......... 
Eggs per '¥ day. .. . . ........ 3.5 3.2 3.4 . . . . . . . . . . 
M . mexicanus 
Eggs ............ .......... 14, 122 10,926 10, 131 35,179 
Pods .. .. . . ..... . . . . . . . . . . . 703 558 531 1,792 
Total '¥ days . .. .. .......... 3,685 2,600 3,290 9,575 
Pods per '¥ ...... . . . . . . . . . . 7 .0 5 .6 5.3 . ......... 
Eggs per pod ..... . . .. . . . . . . 20.1 18 .9 19 .1 .......... 
Eggs per '¥ . . ... . . . . . . . . . . . 141 .2 109 .3 101.3 . ..... .. .. 
Eggs per '¥ day ... . . . . . . . . . . 3 .8 4.2 3.8 .......... 
Yearly 
Average 





















jumping, crawling, and laying eggs in the larger cages partially account 
for the divergences. When large numbers are confined in one cage, move-
ments outside of the cages as well as movements of 'hoppers within cause 
considerable excitement and disturbance within the cage. 
Since 5 pairs of adults were caged in each small cage, and 50 pairs 
in each large cage, there is no way of knowing how many females died 
without laying eggs; likewise, it is impossible to determine exactly the 
number of pods or eggs produced by each female. It is quite certain that 
some females die without depositing any eggs. In fact, females in some 
of the small cages of M. differentialis in the screenhouse died without 
depositing a single pod. (See Table 3.) Any attempt to explain such a 
failure to oviposit is a matter of guesswork. Such absence of oviposition by 
5 females in a single group never occurred with M. bivittatus, however. In 
some of the small outdoor cages of M. bivittatus each of the 5 females 
averaged 5 pods (Table 3) containing an average total of 322 eggs. 
There is no way of checking on this point, but it is highly probable that 
some of these females laid more than 5 pods to achieve such an average 
for the group. In other instances it seems fairly evident that a few females 
probably laid no eggs. 
OVIPOSITION AND SURVIVAL OF GRASSHOPPERS 219 
Although the seasonal averages for the number of eggs per pod were 
rather constant for a species, some variations throughout any one season 
were observed. When the oviposition data are segregated by weeks, the 
first pods laid are the largest and contain the greatest number of eggs. 
Each week thereafter the size of the pods tends to become smaller as the 
season progresses. It was also evident that not all of the females deposited 
an egg mass during the first weeks of recorded egg-laying. After the first 
sifting for egg pods, it was, of course, impossible to differentiate between 
the first masses and those laid later. Since some females in the outdoor 
cages lived longer and continued to lay after those in the indoor cages 
were dead, the average number of eggs per pod from outdoor specimens 
is smaller, but the number of eggs laid per female is larger (Tables 6 
and 7). 
TABLE 6 
AVERAGE NUMBER OF EGGS PER Poo BY WEEKS THROUGHOUT THE 0VIPOSITION PERIOD 
FOR Melanoplus bivitattus 
Cages Indoors Cages Outdoors 
Weekly Intervals 1938 1939 1940 Average 1939 1940 Average 
1st ... ... . . ... . .. . . . 80 .6 75 .1 80 .0 78.6 78 .6 71. 3 74.9 
2nd . .. . . . . . ......... 81 .9 79.1 72.9 78 .0 81.8 74.1 77.0 
3rd ... .. .. . . . . .. .... 75.8 78 .3 61. 2 71.8 72 .7 66.2 69.4 
4th ................. 75 .4 62 .4 52.2 63 .3 61 .1 61.6 61 .3 
5th . ............ .. .. 58 .2 58 .0 50 .2 55.5 65 .6 60 .1 62.8 
6th .. . . ... . ..... . ... 64 .0 66 .7 44 .5 58.4 58 .8 62.9 60 .8 
7th . . .. . ........ . . . . 52 .0 51. 5 31.0 44.8 65 .4 58 .8 62. 1 
8th .......... . ...... . . . . . . . . . . . . . . . . . .... . . . . . . ... . 56 .0 56.5 56.2 
9th .. . . . . .. . .. . .. . .. . .. . . . . . . . . . . . . . . . . . . . . . 52 .0 52 .0 
10th . .. ....... . . . ... . . . . . . . . . . . . . . . . . . . . . . . . 49.3 . .. . .. .. 49.3 
Average . .. .. . . . . . ... 77. 23 74 .4 67 .95 71. 5 68.2 
In the large outdoor cages, which were operated for 3 consecutive 
years (1939-41), the results are remarkably constant from year to year 
(Table 5). The data on pods per female, number of eggs per pod, and 
eggs per female-day seem to fall within the limits of expected variation. 
The total number of female-days and the av:=rage length of life again were 
the variables of most importance in affecting egg production. 
Number of eggs per pod: The complete egg-laying records are sum-
marized in the foregoing tables. During the 3-year period (1939-1941, 
inclusive) 300 females of M. differentialis deposited a total of 432 egg-
pods with 38,366 eggs; the largest pod contained 153 eggs; the smallest, 10 · 
eggs; and the average was 88.8 eggs per pod. During 4 years (1938-1941) 
400 females of M. bivittatus 'deposited 741 pods containing 51,555 eggs; the 
largest pod contained 135 eggs; the smallest, 10 eggs; and the average, 
69.7 eggs per pod. Three hundred M. mexicanus females (1939-1941) de-
posited 1,792 pods with 35,179 eggs; the largest pod contained 39 eggs; the 
smallest, 6 eggs; and the average was 19.6 eggs per pod. 
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TABLE 7 
AVERAGE N U MBE R OF EGGS PER Pon BY WEEKS THROUGHOUT THE OvIPOSITION PERIOD 
FOR M elanoplus differentialis 
Cages Indoors Cages Outdoors 
W eekly 
Intervals 1938 1939 Average 1939 
1st. .. ........ 162 120 141 106 
2nd .... . ... . . 124 . 3 104 . 5 114 . 2 79 .9 
3rd .. . . ... ... 106.7 100 . 4 103 . 6 93 .9 
4th .......... 100 88 . 1 94 85 .3 
5th ..... .. . . . 104 . 5 90 .6 97. 5 71 . 5 
6th . ......... 106 .7 89 97 .8 69.2 
7th .. ... . . .. . 95 81 88 69 . 3 
8th ..... .. . .. . ... . . . . . . . . . . . 66 66 62 .8 
9th ........ . .. . . . . . . . . . . . . . 51 51 68 . 5 
10th ....... . . . . . . . . .. . ...... . . . . . . . . . .. . ... . .. . . . . . . . . . . . . . 63 
Average . . . . . . 108 . 5 91 . 2 ... . . . . . ........ 79 .4 
When grasshoppers are confined during experimental procedures, 
egg-laying is sometimes interrupted by the activities of other grasshoppers 
in the cage, or by other causes. No attempt was made to distinguish in-
complete pods from other small pods. When such interruptions occur, a 
few eggs may be scattered about in the cage. After oviposition once began 
in any series of cages, all dead females were opened when removed from 
the cage in order to check on the contents of the reproductive system. In 
only a very few cases were any large eggs found in the ovaries. A sick 
or parasitized female is usually either prevented from maturing eggs, or 
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Fig. 7. Curves showing accumulative egg depositions by Melanoplus bivittatus 
in cages indoors and outdoors. 
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within her. The urge to perpetuate the species is strong. In a few cases 
dead females were found with the abdomen extended and inserted in the 
soil, just as in the manner for oviposition. 
Average number of eggs per female: The average number of eggs 
laid per female was 117 for M. mexicanus, 128 for M. differentialis, and 129 
for M. bivittatus. The differences in the sizes of the eggs pods of the three 
species are correlated with the average number of days between pod 
deposition. Generally speaking, females of M. mexicanus laid an egg pod 
every 4 or 5 days; M. bivittatus, every 10 days; and M. differentialis, ap-
proximately every 2 weeks. 
Accumulative egg deposition: Figure 7 charts the accumulative egg 
deposition by females of M. bivittatus. More than the other figures and 
tables, this illustration shows the difference in egg production by experi-
mental grasshoppers kept in shade or in full sunlight. In all 3 years, the 
total number of eggs was considerably less indoors. The longer period of 
productiveness by those specimens outdoors is also obvious. Both indoors 
and outdoors, however, half of the total egg production was completed 
within 8-14 days after the onset of oviposition by females in any particular 
series of cages. 
SUMMARY AND CONCLUSIONS 
1. These investigations were limited to observations on the egg-
production and the life span of adults of the three grasshopper species 
most destructive to the crops of Iowa: Melanoplus bivittatus (Say), M. 
differentialis (Thom.), and M. mexicanus (Sauss.). 
2. Last instar nymphs and newly emerged imagoes of the three grass-
hoppers were collected in Harrison, Monona, Crawford, and Pottawattamie 
counties of western Iowa. Specimens were carefully picked out of the nets 
and placed in screened cages containing coarse vegetation for feeding and 
resting purposes, and transported immediately to the insectary at Ames. 
3. These stock grasshoppers were confined in large screened cages 
of 6-foot dimensions on sod in the open insectary yard. Injured and dead 
grasshoppers were removed daily. An abundant supply of corn, legumes 
and wild vegetation was placed every morning and afternoon in the cages 
so that fresh food would be always available for feeding and resting pur-
poses. 
4. Two sizes of experimental cages were used: a small type, 12x12 
x 24 inches; and a large type, 38 x 38 x 36 inches. Five pairs of newly 
emerged adults were placed in each of the small cages; and 50 pairs in 
each large cage, covering approximately 10 square feet of sod. An experi-
ment consisted either of a series of 20 small cages (100 pairs of grass-
hoppers) in comparison with 2 large cages (100 pairs of grasshoppers}; 
or consisted of parallel set-ups in which two series, each of 20 small cages 
with 100 pairs of 'hoppers, were operated under different conditions. All 
cages for one experiment were started on the same day. The mixed diet 
of corn, legumes, other cultivated plants, and weeds was provided twice 
daily for all cages. 
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5. During the summer of 1938 the smaller cages were placed on sand 
benches in the roofed insectary with screened sides, and the larger cages 
on bluegrass sod in the open yard. The grasshoppers on the south side of 
the screenhouse tended to live a little longer and deposited a few more 
eggs than those in similar cages farther inside. Parallel experiments were 
run in 1939 and 1940 to determine the difference in results from grass-
hoppers con£ned in shaded cages and those placed in the open outdoors 
so as to be exposed to the maximum of direct sunlight, higher tempera-
tures, freer wind currents, and other weather conditions. Feeding and 
care of the two sets of cages were as nearly identical as it was possible to 
operate them, so that whatever environmental variables existed were the 
result of the different locations of the cages. 
6. One hundred pairs of M. bivittatus in the shaded cages deposited 
122 egg pods or a total of 9,075 eggs (4.1 eggs per female day) in 1939 and 
120 egg pods and 8,155 eggs (3.9 eggs per female day) in 1940; whereas 
the hundred pairs in cages placed outdoors in the open deposited 257 egg 
pods and 18,374 eggs (6.1 eggs per female day) in 1939, and 240 egg pods 
or 16,363 eggs (5.8 eggs per female day) in 1940. In the shaded cages M. 
differentialis deposited 65 egg pods or 5.956 eggs (1.7 eggs per female day) 
in 1939; whereas in the unshaded cages in the open, the same number of 
pairs deposited 184 egg pods or 14,620 eggs (3.2 eggs per female day) in 
1940. These differences in egg production show that direct sunlight and 
other outdoor exposure factors have a marked influence on oviposition 
by grasshoppers. 
7. The first egg pods deposited by a female (all species) are larger 
than the pods deposited later. In general, females of M. mexicanus depos-
ited an egg pod every 4 or 5 days; M. bivittµtus every 10 days; and M. dif-
ferentialis every 2 weeks. The largest egg-pod from M. bivittatus contained 
135 eggs; from M. differentialis 153 eggs; and from M. mexicanus, 39 eggs. 
The average number of eggs per pod was 69.7 for M. bivittatus; 88.8 for M. 
differentialis; and 19.6 for M. mexicanus. 
8. The average number of eggs per female was 117 for M. mexicanus; 
128 for M. differentialis; and 129 for M. bivitattus. 
9. In all experiments, both in full light and in the shaded screen-
house, approximately half of the total egg production was completed 
within 8 to 14 days after the onset of oviposition. 
10. The.span of adult life of female M. bivittatus grasshoppers may be 
as much as 2112 weeks longer than that for males in the same type of cage. 
The adult life span of M. bivittatus females in the small cages in the 
screened insectary was 21.48 days indoors and 29.04 days in similar cages 
out-of-doors; in the large out-of-doors cages the average female life span 
was 28.37 days. 
11. The mortality and egg-deposition curves of the different species 
provide data needed for timing and evaluating adult population surveys 
in the fall. The necessity of carefully differentiating species in such sur-
veys is also evident. Prediction of possible grasshopper outbreaks and 
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estimates for poisoned bait from year to year are based largely upon the 
adult and egg surveys. 
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In Response To "The Dissimilation of Glucose by Chaetomium funi-
cola Cke. IIl"1-The following statement is to be found on p. 347 of this 
communication: 
"The suggestion by Nord et al. (76, 77, 78) that glucose dissimila-
tion by Fusarium sp. need not go by way of phosphorylation has 
been criticized (65) on the ground that consideration was given 
only to the phosphorus in the medium rather than that in the 
mycelium (102), to which also might be added the anaerobic 
conditions prevailing under the experiment with consequent phos-
phorus mineralization (67) ." 
I wish to call attention to the fact that this utterance is inconsistent 
with the following: 
In the papers quoted under 76 and 78, which were published in 1939 
and 1937, respectively, data are recorded concerning the adenosine· tri-
phosphoric acid content (Fusarium oxys;porum) and muscle adenosine 
triphosphoric acid content (Fusarium lini Bolley) of these cells (p. 167 
and 237, respectively). The content of organic phosphorus donors in 
F. lini was contrasted with the content of F. graminearum and, in turn, 
the data obtained with Fusarium mycelia were contrasted with the con-
tents of yeast and B. coli, of the same phosphorus donors. Moreover, 
studies concerning the influence of added organic phosphorus donors in-
stead of inorganic phosphorus in the qualitative and quantitative course 
of fermentation by Fusaria were published (p. 238 ff) and the accumu-
lation of these donors within the cells were established, without having 
influenced the course of the reaction. Furthermore, the paper quoted 
under 65 was published in 1936 and was refuted in the same year (1) by 
myself without being quoted by the author. Moreover, having been pub-
lished in 1936 it could not contain, in my estimation, a criticism of my 
data recorded in 1937 and 1939. 
Due to the negligible amount of organic phosphorus donors in 
Fusaria, it is not surprising that the abundant pyruvic acid formation in 
pentose and glucose fermentations (2, 3) is not preceded by phospho-
glyceric acid accumulation in the presence of sodium fluoride, when at-
tempts to isolate this intermediary were made according to the procedure 
of Stone and Werkman (4). This observation is in good agreement with 
the results obtained and described by Semeniuk with Chaetomium funi-
cola, if the latter are interpreted in an unbiased way and with the data 
of Huszak (5) and with the findings of Heitzmann (6), etc.-F. F. Nord, 
Department of Organic Chemistry, Fordham University, New York 58, 
New York. Communication No. 37. Received November 10, 1944. 
'Paper by G. Semeniuk, Iowa State College Journal of Science 18, 325-358: 1944. 
[225] 
226 F. F. NORD 
LITERATURE CITED 
1. ROTINI, DAMMANN AND NORD 
1936. Biochem. Z., 288: 420. 
2. WIRTH AND NORD 
1941. J. Am. Chem. Soc., 63:2855. 
3. WIRTH AND NORD 
1942. Arch. Biochem. 1:143. 
4 . STONE AND WERKMAN 
1936. Iowa State Coll. J . of Science 10:341. 
5. HuszAK 
1942. Biochem. Z., 312: 326. 
6. HEITZMANN 
1941. Bull. Soc. Chem. Biol. 23: 453. 
CONTENTS 
RECOGNITIO PROGRAM 
Winfred F. Coover, The Man ...... A SON HAYES 231 
Coover, the Teacher .......... CHARLES E. FRtLEY 237 
Prof. W. F. Coover and the Division of Science 
HAROLD v. GASKILL 241 
The Organization of a College Chemistry Depart-
ment .... ... .............. RAYMOND E. KIRK 243 
FORTY YEAR OF PROGRESS 
Introduction .................. . ]. H. TOULOUSE 247 
Twenty-five Years of Research on Fermentation Pro-
cesses in Professor Coover's Department 
LEO M. CHRISTE SE 249 
New Developments in InsecLicides . . L. D. GOODHUE 255 
Chemistry at Work ......... . ... H. L. fAXWELL 263 
Forty Years Progress in Food Chemistry 
LILLIA B. STORMS 269 
Synthetic Rubber . ........ .. .. JosEPH F. NELSON 279 
The Board of Editors of the Iowa State College Jour-
nal of Science dedicates this issue to Winfred Forrest 
Coover in recognition of his forty years of service m 
chemistry at Iowa State College, 1904-1944. 
The board also wishes to thank the committe on ar-
rangements, Drs. W. G. Gaessler, F. E. Brown, N. M. 
Naylor and J. A. Wilkinson, for their cooperation in the 
preparation of the material presented. 
WINFRED FORREST COOVER 
AUTHOR INDEX 
Albert, J. 0., 3 
Anderson, J. P., 133 
Bates, F. L., 6 
Breneman, W. R., 333 
Burnette, L. L ., 9 
Chang, H. T., 11 
Christensen, L. M., 249 
Decker, G. C., 207, 343 
Drake, C. J., 207, 343 
Ester, V. C., 15 
Friley, C. E ., 237 
Gaskill, H. V., 241 
Goodhue, L. D., 255 
Gould, Charles J ., Jr., 301 
Greco, P . A., 18 
Gross, N. H., 20 
Harris, H. M., 99 
Hayden, A., 111 
Hayes, A., 231 
Himwich, W. A., 23 
Johnson, J . A;, 26 
Joyce, C. R., 429 
Kalnitsky, G., 32 
Kent, G. C., 401 
Kingsolver, C. H ., 29 
Kirk, R. E., 343 
Knobloch, I. W., 67 
Kolfenbach, J. J ., 35 
Lees, T. M., 38 
Lefrancois, P. A., 41 
Liggett, L. M., 44 
McCracken, W. L., 47 
Martin, J . N., 289 
Maxwell, H . L., 263 
Murley, Margaret R., 415 
Nelson, J . F ., 279 
Nord, F. F ., 225 
Paul, P. C., 50 
Shirley, D. A., 53 
Snedecor, George W., 333 
Storms, L. B ., 269 
Tauber, Anne H., 429 
Tauber, 0. E., 207, 343, 429 
Thirtle, J. R., 58 
Toulouse, J . H., 247 
Waldee, E. L., 435 
Welch, Aaron, 361 
Wilkinson, Robert E., 401 
Woods, L. A., 61 
Yeoman, F . A., 64 
' 
SUBJECT INDEX 





Acetylmethylcarbinol, mechanism of for-
mation of, by active enzyme prepara-
tions, 20 
Adult survival of the grashopper, effects 
of food plants on, 343 
Aerobacter dissolvens, 473 
Aerosols, insecticidal, 258 
Agricultural products as raw materials in 
plastic industry, 26 
Alaska, flora of, 133 
Allium, 179 
Alopecurus, 112 
Analgesics, synthetic dibenzofurans re-
lated to, 64 
[485) 
486 SUBJECT INDEX 
Androgens, effects of four, injected into 




















Avena, pathogenicity on, of Pseudomonas 
coronaf aciens, 29 
Bacteria, peritrichous phytopathogenic, 
435 
Bacterial, pyruvate dissimilation by, en-
zyme preparations, 32 
Bacterium linens, a study of, 3 
Beef, changes in palatability, microscopic 
appearance and electrical resistance in, 
during storage, 50 
Behavior, optimum of extraction plant, 
47 
Bromus inermis 














primary root, 75 







Carbon dioxide, effects on absorption by 
roots, 11 
Carex, 114, 140 
Catalogue, second supplement to, of Iowa 
Plants, 111 
Catalyst, cuprous oxide as a, 41 
Cenchrus, 112 
Chemistry, organization of a college de-
partment, 243 
Chemistry at work, 263 
Chemistry, food, forty years of progress, 
269 
Chemotherapeutic agents, derivatives of 
phenothiazine as, 53 
Chicks, male, effects of androgens in-
jected into, 333 
Clintonia, 181 
Coeloglossum, 186 
Comparative studies of some peritrichous 
phytopathogenic bacteria, 435 
Compositae, 126 
Convallariaceae, 180 
Conversion of fermentation products to 
elastomer intermediates, 35 
Coover, Winfred Forrest, 231 
and the Division of Science, 241 
the man, 231 
the teacher, 237 
Coreopsis, 126 
Coralloyrhiza, 192 
Corn, infection of by Ustilago zeae, 401 
Countercurrent extraction plant, 47 








Cuprous oxide as a catalyst, 41 




Decomposition, free radicals in the de-
composition of organometallic com-
pounds, 61 
SUBJECT INDEX 487 
Degradation, oxidative, of cellulose-ace-
tate rayon, 15 
Degradation, thermal, of cellulosic tex-
tiles by steam, 15 
Dehydroandrosterone, 333 
Department, organization of a college 
chemistry, 243 
Derivatives of phenothiazine as chemo-
therapeutic agents, 53 
1,9-Derivatives of dibenzofuran, 58 
Dermacentor variabilis, 429 
Derris, 429 
Development and structure of Bromus 
inermis Leyss., 67 
Dibenzofuran, 1,9-derivatives of, 58 
Dibenzofurans, synthetic, structurally re-
lated to known analgesics, 64 
Diet, gestational performance in rats fed, 
containing pork muscle, 23 
Diospyros, 122 
Distribution of Euphorbiaceae in Iowa, 
with seed keys, 415 
Distribution of Glomerularia Lonicerae, 
301 
Dog tick, 429 
Draba, 118 
Ebenaceae, 122 
Effects of different food plants on egg 
production and adult survival of the 
grasshopper, Melanoplus bivittatus 
(Say) 343 
Egg, pasteurization of liquid whole, 18 
Egg production in grasshopper, effects of 
food plants on, 343 
Elastomer intermediates, conversion of 
fermentation products to, 35 
Electrical resistance in beef during stor-
age, 50 
Electrometric methods, application to 
study of starch, 6 
Eleocharis, 134 
Erwinia, the genus emended, 461 
Elymus, 113 
Enzyme, preparations, formation of ace-
tylmethylcarbinol by, 20 
Enzyme, pyruvate dissimilation by bac-






















serpyllifolia, var. genuina, 420 
supina, 420 
Euphorbiaceae, 121 
Extraction plant, a continuous counter-
current, countergravity, 44 
Factorial experiment to learn the effects 
of four androgens injected into male 
chicks, 333 
Fagaceae, 117 
Fermentation, conversion of, products to 
elastomer intermediates, 35 
Fermentation, twenty-five years of re-
search on, 249 
Fermentative production of glycerol, 38 
Flora of Alaska, III, Cyperaceae to 
Orchidaceae, 133 
Food plants, effects on adult survival of 
the grasshopper, 343 
Food plants, effects on egg production of 
the grasshopper, 343 




Furfural, production of rubber from, 9 
Germination of sweet clover seed, 289 
Gestational performance in albino rats 
fed pork muscle, 23 
GLomertilaria lonicerae, parasitism of, in 
Lonicera spp., 301 
Glucose, response to "The Dissimilation 
of,'' 225 
Glycerol, fermentative production of, 38 
488 SUBJECT INDEX 
Gramineae, 112 
Grasshopper, effects of food plants on 
adult survival, 343 
egg production, 343 
Grasshoppers, oviposition and adult sur-
vival of, 20 
Haplopappus, 127 
Hemiptera, 99 
Herpobasidium deform.ans, 317 
Host range of Glomerularia lonicerae, 302 
o-Hydroxyaldes, synthesis of, 44 
Infection of corn by Ustilago zeae, 401 
Insecticides, new developments, 255 




















Lonicera species, parasitism of Glomeru-





Maianthemum, 116, 181 
Malaxis, 191 
Malus, 119 






effects of food plants on, 
adult surv>ival, 343 
egg production, 343 
Melanthaceae, 177 
Melilotus, 289 
Methods, application of electrometric, to 
study of components of starch, 6 
Microscopic appearance, changes in, in 
beef during storage, 50 
Najadaceae, 111 
Necrosis, Pythium root, of oats, 361 




Nutrient deficiencies, in relation to root 
necrosis of oats, 385 
Oats, Pythium root necrosis of, 361 
Oats, reaction of varieties to Pythium 
debaryanum, 375 
Oleaceae, 122 
Operating conditions for optimum be-
havior of a continuous countercurrent, 
countergravity extraction plant, 47 
Orchidaceae, 184 
Orchis, 185 
Organization of a college chemistry de-
partment, 243 
Organometallic compounds, free radicals 
in the decomposition of, 61 
Oviposition of grasshoppers, 207 
Oxalidaceae, 129 
Oxalis, 120 
Oxygen, effects on absorption by roots, 11 
Palatability 
changes in, in beef during storage, 50 
Panicum, 113 
Parasitism of Glomerularia lonicerae, 301 
Pasteurization of liquid whole egg, 18 





SUBJECT INDEX 489 
Perilla, 125 
Peritrichous phytopathogenic bacteria, 
435 
Phenothiazine derivatives of, as chemo-
therapeutic agents, 53 
Physostegia, 125 
Phytopathogenic bacteria, studies of 
peritrichous, 435 
Piperia, 189 
Plastic industry, agricultural products as 
raw materials in, 26 
Pork muscle, gestational performance in 
rats fed, 23 
Portulacaceae, 117 
Potamogeton, 111 
Pseudomonas coronafaciens, pathogenicity 






Pythium, root necrosis of oats, 361 
Pyruvate dissimilation by bacterial en-
zyme preparations, 32 
Quercus, 117 
Radicals, free, in the decomposition of 
organometallic compounds, 61 
Ranunculaceae, 117 
Rats, gestational performance in, fed 
pork muscle, 23 
Rayon, cellulose-acetate, degradation of, 
15 
Repellents, 255 
Research, twenty-five years of, on fer-
mentation, 249 
Response to "The dissimilation of glucose 
by Chaetomium funicola Cke. III", 225 
Rhopalidae, 99 
Rhopalini, 106 
Rigor, changes in beef during onset and 
passing of, 50 
Root, Pythium, necrosis of oats, 361 
Roots, effects of carbon dioxide and oxy-





Rubber, production from furfural, 9 
Rubber, synthetic, 279 









Scirpus, 114, 138 
Scleria, 116 
Scrophulariaceae, 126 




Solopathogenic cultures of Ustilago zeae, 
407 
Spiranthes, 189 
Starch, applications of electrometric meth-






key to species, 100 
viridicatus, 103 
Storage, changes in palatability, micro-
scopic appearance and electrical re-
sistance during, 50 
Streptopus, 182 
Survival, adult, of grasshoppers, 207 
Sweet clover, 289 
germination of, seed, 289 
Synergist for insecticides, 257 
Synthesis of o-hydroxyaldehydes, 44 
Talinum, 117 
Temperature, effect of on germination of 
oat seed in Pythium-infested soil, 369 
Tephrosia, 120 
Testosterone, 333 
Textiles, thermal degradation of cellu-
losic, 15 
Tick, dog, 429 
Tofieldia, 177 
490 SUBJECT INDEX 
Toxicity studies with the dog tick, Der-
macentor variabilis (Say), 429 
Tragopogon, 131 
Ustilago zeae, 401 
Vacuum inoculation of Ustilago zeae, 410 
Veratrum, 178 
Verbascum, 126 
Verbena, 123 
Verbenaceae, 123 
Viola, 121 
Violaceae, 121 
Zygadenus, 178 
